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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 
Of mail, we are unable to acknowledge unpublished letters. 


Kremer prizes 


| have been following the Kremer Prize 
man-powered-flight competition very 
closely. However, | was recently con- 
fused by what appears to be conflicting 
statements in two of your latest arti- 
cles on the subject. In the August 
‘78 “Science Newsfront" you mention 
"the £10,000 prize offered for the 
second man-powered plane to fly the 
Kremer-course figure eight." But your 
January ‘78 article, “The Winner," de- 
scribes a £100,000 prize for the first 
man-powered flight across the English 
Channel. Which one is correct, or are 
both being offered? 

Kevin R. Perry, Farmington, Mich. 


Both prizes are being offered. 


Solar greenhouses: 
advice from a pro 


The two articles on solar greenhouses 
in the September ‘78 PS will do a great 
deal toward introducing Americans to 
the many benefits a food- and heat- 
producing greenhouse can provide. 

In the last four years, my wife and | 
have designed and built more than 50 
solar greenhouses while lecturing and 
teaching in every major climatic region 
in the contiguous states. Our experi- 
ence makes it necessary to comment 
on several misleading statements. 

1) The authors state that only the 
south wall of the greenhouse should be 
glazed and that the side walls should 
be opaque. It's true this will improve 
the solar-gain/heat-loss relationship. 
However, in a small greenhouse, it 
severely limits the light to the plants 
for all but the three coldest months. 
There should be at least partial glazing 
on the east and/or west wall—and full 
glazing in the majority of the U.S. In 


| extremely cold climates, '"pop-in, pop- 


out” insulating panels can be applied 
on the ends in the late fall and 
removed in the spring. 

2) The reflective insulating exterior 
panels are acceptable for northern 
parts of the country (roughly above 40 
degrees latitude). For the remainder of 
the U.S. they are unnecessary and are 
cumbersome compared to interior blan- 
kets and radiation barriers. 


3) The greenhouse does not have to 
be oriented to within +15 degrees of 
true south. With correctly placed glaz- 
ing and insulated walls, it can be as 
much as 35 degrees east or west of 
south and still help heat the adjoining 
building. 

4) The amount of thermal mass you 
recommend (five gallons per square 
foot of glazing) is excessive for most 
climates. This becomes space-consum- 
ing in a small greenhouse. Two to 
three gallons per square foot of south 
glazing is a better rule of thumb and 
will result in the greenhouse's main- 
taining 30-35 degrees F above the 
outdoor ambient. The sizing of the 
thermal mass is important because too 
little means the greenhouse will freeze 
when it shouldn't and too much has 
the effect of robbing the heat available 
to the adjoining structure. The indirect 
method of charging the thermal stor- 
age in the Crowley article has some 
advantages in temperature control but 
is less efficient and more expensive 
than storage exposed to the sun. 

5) | didn't notice any air ducts to 
the adjoining buildings in the diagrams 
in either article, although they are 
mentioned in the text. Using your 
numbers, on a clear winter day the 
Maine greenhouse X will generate 
463,200 Btu. Some of the heat will 
go into storage, and the balance could 
be used by the adjoining: structure. 
Once the most severe winter weather 
has passed, the greenhouse has a huge 
surplus of heat to release. An attached 
solar greenhouse added to an existing 
home will heat two to four square feet 
of building for every square foot of 
south glazing. Newly designed green- 
house/home integrations can achieve 
four to six square feet of home heating 
for each square foot of greenhouse 
glazing. Don't underplay the heating 
capability of the solar greenhouse, and 
never leave out the vents to the home. 

6) Last, more emphasis could have 
been placed on the food-production 
potential of the solar greenhouse. At 
today's food prices, a greenhouse pays 
off even faster in fresh vegetables than 
it does in heat. 
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These two Mercedes-Benz cars 
just rewrote Diesel history—by adding the 
word"performance? 


t was a 1-2 punch that forever 
shattered the “stodgy Diesel" 

" image. First, that ultra- 
streamlined 195.4-mph coupe 
sped to 9 world records in 12 
hours on the power ofa revolu- 
tionary Diesel engine. Then 
Mercedes-Benz put the same 
basic engine in a car you can 
buy: the 300SD Turbodiesel 
Sedan. At long last, the perform- 
ance Diesel is here -and from 
stoplights to filling stations, the 
benefits must be experienced to 
be believed. 

Do not confuse the Mercedes- 
Benz 300SD Turbodiesel Sedan with 
any Diesel automobile you have 
driven or heard about before. 

It is the most technically ad- 
vanced Diesel that Mercedes-Benz 
has ever built- but beyond this, it is 
probably the most exciting Diesel au- 
tomobile anvone has ever built for 
public sale. 


"The most stunning quality of 
the 300SD, by far, is its 
acceleration’ 

~ AUTOWEEK 
Generating much of that excitement 
is an engine unlike any ever used in a 
Diesel car before: a 5-cylinder, 3-liter, 
turbocharged engine. 

After testing the Turbodiesel! with 
this power plant, Road & Track maga- 
zine reported that its 0-60 time of 
12.7 seconds eclipsed all other pro- 
duction Diesel cars available today. 


Diesel driving, transformed 
The effect in everyday driving must 
be felt to be fully grasped. 


You are turbocharged away from 
stopligbis, up long grades, through 
passing maneuvers, with a feeling of 
power to spare. In highway traffic, 
you can maintain tbe pace witb vel- 
vet ease. 


That newfound sense of power is 
no illusion: turbocharging this Diesel 
engine boosts maximum power by 
43 percent- and maximum torque 
by a lusty 46 percent. 


195.4 -mph Diesel engine 


The engine that powers the 3005D 
Turbodiesel Sedan barely differs in 
design and major components from 
the engine that recently made per- 
formance history. 

The date was April 30, 1978. The 
place, a circular 7.8-mile track at 
Nardo, Italy. Driving in relavs, dodg- 
ing fog, fatigue and the odd errant 
hedgehog, four drivers piloted 
their fin-tailed C-111/3 research vehi- 
cle around and around and around- 
until, 12 hours later, 9 new world 
speed records had been set. That 
C-111/3 had lapped Nardo at an aver- 
age speed of 195.4 mph for the full 12 
hours- including one extraordinary 
lap at 203 mph. 


Diesel efficiency unchanged 
Yet the most amazing news about the 
Turbodiesel engine may not be its 
performance at all. 

Note that wbile it was averaging 
195.4 mpb for those 12 bours, that 


C-111/3 record car was also averaging 


14.7 miles per gallon. 


In short, you can have your cake 
and eat it too. Vivid new performance 
has been injected into the Diesel 
engine - without subtracting from its 
legendary fuel efficiency by as much 
as a single drop. 

For example, compare the Turbo- 
diesel with the lively 300D Sedan and 
its similar but un-turbocharged en- 
gine. Though a larger car than the 
300D and a good 320 Ibs. heavier, the 
Turbodiesel is not only quicker in ac- 
celeration; it uses even less fuel. EPA 
estimates show 29 mpg in highway 
driving, 24 mpg in the city. (Your 
mileage of course will depend on the 
condition and equipment of vour car 
and on where and how vou drive.) 

"The handling is superb, the 
suspension always in control. It 
isa pleasure to drive...and drive 

...and drive? 
- AUTOWEEK 
The 300SD Turbodiesel would be 
newsworthy even if there were noth- 


ing new under its hood. 

It is the roomiest Diesel 
Mercedes-Benz has ever built, the 
most sumptuously appointed, and 
the most civilized to ride in. 

"On the sound meter; Road & 
Track found, “the 300SD's readings 
were virtuallv identical to those of 
the 450SEL we tested last May” 

But despite a plush interior envi- 
ronment of soft velour carpet and 
hand-finished veneers and thickly 
padded seats, the Turbodiesel shines 
in brisk driving; it aims for over-the- 
road performance seldom found in 
“luxury” or "prestige" sedans. 

Consider some vital statistics. It is 
less than 18 feet long, needs a mere 
2.7 turns of the steering wheel lock- 
to-lock, and whips around within a 
turning circle of 38 feet. It is almost 
playfully maneuverable. 

And it needn't be babied along on 
back roads. The fully independent 
suspension helps assure that the tires 
are in constant contact with the road. 
The car is not knocked off course by 
every bump and pothole. 

The engineers even built a shock 
absorber into the Turbodiesel's 
steering system, to help muffle the 
jolts before thev can reach your 
hands on the wheel. Engineering lux- 
uries abound: gas-pressurized shock 
absorbers, light-alloy wheels, and 
four-wheel disc brakes. 

Power-assisted steering and 
brakes, and a precision-engineered 
automatic transmission with four 
speeds, help make this performance 
car almost physically effortless to 
drive. 


Can you resist a test drive? 


With the 3005D Turbodiesel, 
AUTOWEEK concludes, “The Diesel 
passenger car has come of age” 

It seems only logical that the com- 
pany that pioneered the world’s first 
production Diesel passenger car in 
1936 should, two million cars 
and 50 years of experience 
later, pioneer the perform- 
ance Diesel sedan. 


@1978 Mercedes-Benz of North America, Inc., One Mercedes Drive, Montvale, N.]. 07645 


The record-breaking Mercedes-Benz C-111/3 (right) and the 3008D Sedan, 


powered by the same basic turbocharged Diesel engine. 


NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Construction-vehicle drive wheels lift for towing 


Wheeled, geared, and powered so it 
could be driven around a construction 
site, this flatbed vehicle would quickly 
put a crane, hoist, or other piece of 
heavy equipment where it was needed 
on the job. For over-the-road travel, 
the hydraulically powered vehicle 


would be coupled to a tractor, and the 
low-speed drive wheels would lift off 
the ground. The equipment platform 
pivot-mounted over the rear wheels 
would be freed, in transit, for normal 
high-speed steering. Much time would 
be saved in traveling from job to job. 


Pocketed belt forms ski seat 


Webbing strips with pockets at both 
ends could be looped over crossed ski 
poles to form a comfortable seat for 
skiers waiting for a lift or taking a 
break on a slope. Between times, the 
sling could be worn as a belt or scarf 
and the  handle-gripping openings 
could be used as pockets or pouches 
for storing gear or as a convenient 
over-the-shoulder carrier for ski boots 
and other equipment. 


Hook links wheeled luggage 


With a set of wheels bonded to any 
one piece of luggage, this easily stow- 
able J-shape hook would neatly hitch 
up three or more pieces to share the ride. 
Simpler and more easily packed than an 
ordinary luggage dolly, it could provide 
travelers with an often-needed extra car- 
rying hand, make it easier to separate 
checked from carry-on bags. 


The following 
tow vehicle—No. 4,031,976 to B. E 
France; Luggage hook—No. 4,094,391 to D. 
Va.; Three-jaw vise—No. 4 .083, 547 to G. M. 
Pocketed s 
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atents have been issued on these inventions: Drive or 
EROS Montceau-les-Mines, 


M UE. 
ti seat—No. 4, 065, 140 to L. G. Cadwa ader, Homewood, 


Vise clamps odd shapes 


Two synchronised and one independent 
jaw on this vise would clamp hard-to- 
work shapes gently but securely enough 
to let you sand, file, polish, or drill them. 
Mounted outboard on the bench, the 
open jaws would accept tall workpieces, 
give you access from top or sides. The 
crossed, overlapping jaws could be used 
as well for gripping gula shapes. 


Ratchford, Arlington, 
Ventura, Calif. 


Ramp eases tire-chain mounting 


Transverse slots in this wheel lifter 
could simplify mounting and removing 
snow chains. A raised center section 
on the ramp would be grooved into the 
base so you could adjust slot spacing 
for any size tire. To mount chains, 
you'd lay the bottom links through the 
cross slots and drive on until the wheel 
met a raised positioning stop. 


Calif.; Tire-chain ramp—No. 4,031,939 to J. De Martini, Martinez, Calif. 

Copies of patents ma 
er of Patents and Trademarks, Washington, D.C. 20231, at 50 cents 
each. To write to an inventor, if address above is insufficient, address 
him or her by name and patent number in care of the Commissioner. 


be ordered, by number, from the Commission- 


FREE...this 288-page hardcover Britannica 3 SAMPLER 
when you preview the revolutionary 


i : Bai » this 288-page 
hardcover Sampler packed 


"am with fascinating articles and 
i lavish full-color illustrations 
from The New Britannica 3! 
Read about the Abominable 
How to get this Snowman...Buzz Aldrin and 


space exploration... Louis 
Armstrong and the world of 
Jazz...the Atlantic Ocean... 


MAGNIFICENT BOOKCASE- 
a*59.50 value-FREE ... 


with Britannica 3. Motion Picture History... 
si Modern Art... the Circus 
Get your FREE m ...Tennis and more! 


Sampler just for preview- 
ing Britannica 3. Then, if 
you decide to acquire The 
New Britannica 3, you'll $5 
also receive this magnif- — Y 
icent pecan-finished - 
bookcase—a $59.50 value | 
—absolutely FREE! 


And it’s yours FREE! 
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For over 200 years, the old 
idea of the encyclopaedia _ 
remained the same. = 
But now, to meet the “= 
demands of our changing 
world with its vast amounts 
of information...now, there 
is Britannica 3. This is acom- 
pletely re-designed encyclo- 
paedia. It is written in clear, 
readable language...the 
language of today ...so that 
even the most complex sub- 
jects become much easier for 
your children to understand. 


What makes 

Britannica 3 unique? 
New Britannica 3 is - 
more than an encyclo- 
paedia. It's a revolution- 
ary Home Learning Center 
...America’s only encyclo- 
paedia arranged into three 
distinct parts. 


1. The 10-Volume Ready Reference 


lets you get at tacts, quickly and 
easily. Ideal for homework. 
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2. The 19 Volumes of Knowledge in reference C = * C : us a m 
Depth for readers who want to work. So if you : s 
explore entire fields of learning. want more up-to- 


3. The One-Volume Outline of date facts about more 

Knowledge—your guide to the entire Subjects than you'll find 

encyclopaedia...permits you to plan in any other single source, 
our own course of study on any sub- you want The New Britannica. 


ject under the sun. Preview Britannica 3 now... 
Britannica 3 covers more subjects get your 288-page Sampler FREE! 
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more completely. /t is more respon- New Britannica3 is like no other encyclo- 
sive to the current needs of your paedia you have ever seen. Indeed, it's the first — 
family. And when you judge by its new idea in encyclopaedias in 200 years. That's why If card b M 
43 million words, you'll agree that we've created this special 288-page hardcover removed, write: 
Britannica 3 delivers more value Britannica 3 Sampler. This Sampler is yours free... Encyclopaedia ww ge, 
per dollar than any other accepted no obligation...so please send for it today. ER MERI" P i 

Encyclopaedia Britannica, Inc.—also publishers of Great Books of the Western World. Chicago, Illinois 60611 


Mail card above for your FREE PREVIEW and SAMPI 
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Hi-fi —— 
accessories 


out sparkle in your system 


Audio accessories: Rotel RK100 disc 
roller cleaner (A); Switchcraft 622 Dolby- 
FM Compensator (B); Discwasher Gold- 
en Ears audio cables (C); Discwasher 
D'Stat-l| turntable mat (D); Le-Bo 4 in 
One eight-track maintenance cartridge 
(E); 3M Cassette Editing and Repair Kit 
(F); Le-Bo Pinwheel cleaner/demagne- 
tizer cassette (G); Parallax TST (Total 


Sound Television) connects TV earphone 
jack to stereo "Aux" input (H); Netronics 
Acoustic-Mount Speaker Pods (I); Disc- 
washer Smog Lifters high-definition 
speaker wire (J); Audio Technica AT605 
insulators for turntables (K); Le-Bo Stat- 
brush static remover (L); Russound TMS 
1W Tape Recorder Selector Switch (M); 
Metrostat anti-static device (N); Audio 
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Inexpensive extras may 
help your stereo sound 
like a million bucks 


By HARRY MAYNARD 


You're tuning across the FM band 
and hear stereo music you like. But 
multipath FM reception at your 
receiver causes annoying distor- 
tion, hiss, and fading. So you slip a 
record album on your turntable 
and settle back to enjoy it. Now 
you hear irritating ticks and pops 

Continued 


Kare AK-99 tape-head maintenance kit 
(O); Groovac Ill vacuum record cleaner 
(P) includes tone-arm device for turn- 
table (Q); Hammond Industries AK-5 
Audio Kare turntable level (R); Lenco 
seven-watt turntable lamp (S); JFD-500 
amplified antenna (T) is atop the BIC 
Beam Box adjustable FM antenna that 
has four antenna patterns (U). 


Its a fact. You reach your physical peak at 
age 25 and your mental peak at age 40. From 
then on, it's downhill. But it needn't be. A 50 
year old who exercises regularly can be 
healthier and in better physical shape than the 
average 25 year old. 

When youre physically healthy, you are 
alert and better able to handle stress. You are 
better motivated and just plain happier. Jog- 
ging can keep you in good physical shape. 


A NEW JOGGING COMPUTER 

There is now a new, easy way to jog. The 
new JS&A Computer is a solid-state system 
that lets you jog in place in the comfort of your 
own home. It's easy to use and convenient. 

You simply set the distance and pace you 
wish to run and press the start button. An 
audible beep tone sounds, and you jog in 
place to its rhythm. Each stride is registered on 
alarge LED read-out in the control unit, so you 
can see how far you've run. You can measure 
your distance either by yards or by strides and 
a male/female' switch adjusts the stride for 
more accurate distance measurement. 

You jog on a large pad with sensors which 
register each stride. The pad is designed to 
feel like grass or soft earth, so you can run 
either barefooted or with gym shoes. The idea 
is to gradually increase your distance and 
speed each day to build up your endurance. 

Getting yourself to start jogging is often the 
hardest step. That is why the JS&A Jogging 
Computer is an ideal system for both the 
beginner and the experienced jogger. 


FOR THE BEGINNER 

The first time you step on the Jogging 
Computer, you run at a pre-selected pace and 
distance for approximately five minutes. (A 
chart will show you which speed to select 
based on your sex and age.) You then take 
your pulse rate for one minute by touching 
your wrist. The pulse/rate chart determines 
the settings and distance you should run the 
next time you jog. 

You could be in poor, average, or good 
shape, and this simple five minute test will 
accurately tell you. Start the jogger at the 
distance indicated on the chart, and gradually 
build up a little each day. In just one week, 
youll notice the difference, feel great, have 
greater endurance, and you won't tire as 
easily. That is whats so nice about the 
system — how quickly it shapes you up. 

FOR THE EXPERIENCED 

If you jog regularly, you know the many 
benefits of jogging. But you also know the dis- 
advantages —all overcome by owning a JS&A 
Jogging Computer. For example: 


Forget about the ritual You wake up early, 
drive to your favorite indoor track, change 
clothes, and youre ready to run. With the 
Jogging Computer, just step out of bed and 
start running. The time you save in preparing 
to jog can be substantial. 
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Forget about the weather Even in summer, 
there are days when you can't jog outdoors. 
And in a daily exercise program, you must 
resort to the indoor track. Not so with the 
Jogging Computer. It's always there when you 
need it—- portable and ready to operate. 

The Jogging Computer is powered by four 
"C" cell batteries and requires no AC power so 
it goes anywhere —on your patio, in the garage 
or basement, or at your office. The control unit 
can be propped up with its built-in easel or 
placed on a wall using the six foot expansion 
cord. It's portable, so after you've run a few 
miles, just tum it off and put it away. There's no 
large exercise device to take up space. 

The JS&A Jogging Computer is all solid- 
state, and the 17" x 22" pad was pre-tested to 
take years of constant, hard pounding under 
all conditions. Service should never be re- 
quired, but if anything ever does go wrong, 
JS&A's service-by-mail center will have it 
repaired and back to you in a matter of days. 
Be assured that we stand solidly behind our 
product's quality, construction, and design. 
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You jog in place on the jogging pad which 
registers each stride and expresses it as a 
distance in yards on the large LED readout. 
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The JS&A Jogging Computer control unit. 


DON'T BE CONFUSED 

Another jogging computer is being ad- 
vertised for $150 by a company offering a 
free pair of running shorts to induce its 
customers to buy. Their unit does not 
measure distance in both yards and paces, 
nor does it have many of the other features 
of the JS&A unit. The company claims that 
their unit contains a “foot massager,” 
which is nothing more than a rough piece 
of plastic on which you 'massage' your 
feet. Don't be confused. Our unit is the 
newest version of the JS&A Jogger which 
has been sold for over a year now and has 
already proven its quality and perfor- 
mance. It is without question the finest 
system of its kind. 


JS&A is America's largest single source of 
quality space-age products -further assur- 
ance that your modest investment is well 
protected. 

We suggest that you order the JS&A 
Jogging Computer and use it for 30 days. Jog 
each day when you get up in the morning or 
before dinner. Enjoy the thrill of feeling your 
endurance build. Experience the convenience 
and fun. See how much better you feel and 
how much sharper you think. Then after 30 
days, measure your progress. If you don't find 
the JS&A indoor jogger a convenient and fun 
way to stay trim and in shape, then return your 
unit for a prompt and courteous refund in- 
cluding the postage and handling charge. 

There are two versions of the JS&A Jogger. 
The first consists of just the control unit shown 
above which costs only $129.95 (plus $3.00 
postage and handling). It emits a tone and 
automatically counts off the paces or yards as 
it beeps. With this version, you can jog in place 
on any surface as the control unit sets the pace 
and you jog to it. 

The second model (the one described in this 
article) costs only $169.95 (plus $4.00 post- 
age) and comes complete with a jogging board 
containing sensors that registers only the 
actual distance you have jogged. Both ver- 
sions have a one-year limited warranty. (lIll- 
inois residents please add 5% sales tax). 

Start today on an organized physical fitness 
program using the latest in space-age tech- 
nology. Order your JS&A Jogging Computer at 
no obligation, today. 


PRODUCTS 
THAT 
THINK 


Dept.PS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call..........(312) 564-7000 

(C) JS&A Group, Inc.,1978 
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Language 
Translator 


SPACE Eq, RO SC, ON, 


Communicate in any language without saying a 
word, or learn a new language with the world's 
first computerized language translator. 


Learning languages is not easy. It takes 
books, classes, cassettes, and hard work. 

Now, however, you have a choice. You can 
communicate in a foreign country without 
speaking the language, or you can learn the 
language more easily thanks to a new elec- 
tronic miracle. 

Craig Corporation has just introduced the 
Translator-a pocket-sized personal com- 
puter that stores up to 7,000 words and trans- 
lates them from one language to another at the 
touch of a button. 

You enter a word in English on the alpha- 
betical keyboard, press the translate button, 
and the word is shown on the display in the 
foreign language. You have a choice of lan- 
guages such as Japanese, French, German, 
Italian, and Spanish. And you can translate 
from any one language into another. 

You program the unit with four small 
memory capsules which contain approximate- 
ly 1500 words each. By swapping capsules, 
you can change languages, so the unit will 
hold a total of 7,000 words in its four memory 
capsules. 


WORLD COMMUNICATION 

The Craig Translator is truly a pocket-sized 
translation computer that will help you com- 
municate in practically every major nation in 
the world — even if you don't want to learn the 
language. There are a series of numbers listed 
on the back of the computer which correspond 
to 50 of the most commonly used and most 
practical phrases. 25 of the phrases are com- 


plete statements such as: “How much does 
this cost?" The remaining 25 statements re- 
quire one or two additonal words like: "May | 
please have the..." You simply press the 
number for the phrase you want and then enter 
the missing word on the keyboard which has 
keys with both letters and numbers. 


When you press the translate button, your 
phrase is flashed on the display in the foreign 
language. If the phrase is longer than the 16 
character width of the screen, it rolls to the 
left— just like on a movie marquee. 

Armed with the 50 phrases and up to a 7,000 
word vocabulary, you can take your small in- 
formation retrieval system throughout the 
world and literally carry on complete conver- 
sations without saying a word. Just enter the 
translated phrase or word and show it to the 
person with whom you are communicating. 
Have that person enter the answer, and before 
long you'll be carrying on complete conver- 
sations. You can negotiate prices at an out- 
door market, order from menus, clarify state- 
ments, read newspapers, and street signs. 


Phrase books are handy for travelers 
because all the most common words and 
phrases are indexed by category. The Craig 
Translator is also indexed, but for instan- 
taneous retrieval. Just enter the subject, press 
a button, and you can recall a subject and its 
related words in alphabetical order. You can 
index travel, shopping, business, or medical 
terms and scan them faster than turning the 
pages of a book. 


FOR THOSE WHO WANT 
TO LEARN A LANGUAGE 

Learning a language is not easy, and the 
Craig Translator is not a substitute for practice 
and hard work. The Translator is, however, a 
very valuable teaching aid—one that can 
accelerate the learning process and teach you 
more vocabulary faster. 

The most rewarding aspect of learning a 
language with the Craig system is "memory 
retention." When you need to know a word and 
can look it up at that very moment, your 
chances of remembering it are several times 
greater than in a classroom environment. 

The Craig Translator not only gives you the 
answer, it does so immediately-at that 
moment- so it provides a very useful learning 
function. And it's fun to use and carry with you 
all day long. 

The Craig Translator uses four systems of 
reinforcement. Reinforcement is a teaching 
concept in which the teacher praises you when 
you re right and gives you the correct answer 
when you're wrong. 


FOUR TEACHING SYSTEMS 

The Craig's four reinforcement systems are: 
Frequency You can sort out words by how 
frequently they come up in normal conversa- 
tion and then learn these words. Each one will 
be flashed on the display for a few seconds, 
and you say aloud the correct translation. 
Spelling A word is flashed in English and you 
guess the spelling of the foreign word which 
you then enter on the keyboard. If you enter it 
wrong, the unit tells you and then flashes the 
correct answer on the display. 


Category You can learn by category. Select a 
subject and access the associated words 
alphabetically. If you are preparing for a trip, 
you can learn all the words that relate to travel. 

Alphabet You can learn by the alphabet. Start 
at any letter and the unit will display all the 
words that start with that letter. 


ALL THE ANSWERS 
There are other features that make the 
Craig Translator an outstanding teacher: 
spelling Program If you enter a misspelled 
word, the display will flash a question mark. By 
pressing a key, you instruct the unit to find the 
correct spelling. On the display will flash a 
series of words it thinks are the correct ones, 
and you simply select the right one. 
Double Meanings When you enter an English 
word that has two meanings in the foreign 
language, the unit will ask you which meaning 
by listing the possible choices. Again you 
select the right one by pressing a key. For 
example, "watch" would be two different 
things depending on whether it was meant as a 
verb or a noun. 


MEMORY CAPSULE 

The languages are contained in small 
memory capsules four of which hold up to 
256,000 bits of information or 7,000 words. 
The Craig Translator will accept other data so 
that eventually you will be able to store com- 
plete dictionaries, recipes, calorie equiva- 
lents, useful statistics, and other learning 
programs and then display this data on your 
pocket-sized information retrieval system. 
Language capsules cost only $24.95 each- 
about the cost of a few language textbooks, so 
the unit can inexpensively grow to fit many 
different applications. 

You don't even have to read the instructions 
to operate the unit. A free starter Memory 
Capsule that comes with the unit will tell you 
how in six different languages. The capsule 
also contains the programs necessary to use 
your unit as a calculator or for currency con- 


versions. It contains the metric conversion 
tables and 20 words or phrases in six lan- 
guages — words such as hello, goodbye, thank 
you, etc. 


ADVANCED TECHNOLOGY 

There was no existing display that could be 
used in the Translator, so the display had to be 
developed exclusively for Craig. The letters 
appear in bright fluorescent blue/green and 
are very easy to read. 

The unit, its memory, its Memory Capsule 
system all represent major breakthroughs in 
technology. But with all its sophisticated elec- 
tronics, it was built simple enough to be easy 
and fun to use. 


MANY PERSONAL USES 

If you are a language student or a frequent 
traveler, the Craig Translator would be the per- 
fect companion. That might appear obvious. 
But what about the shop owner who has to 
communicate with people from other coun- 
tries? Or the grandparents looking for the per- 
fect gift for a young high school student learn- 
ing a new language? 

And don't overlook the young grammar 
school child. With the Craig Translator and a 
little tutoring, you'll be amazed at how quickly 
he or she picks up a language. 

You'll really appreciate the Translator the 
first time you use it. It's like a friend— always 
ready to give you an answer when you need 
one. It's your interpreter in a foreign country, 
your resident genius with its huge data bank, 
and your personal advisor with its indexing 
system. 


TRY ONE FIRST 
We would like to offer a suggestion. Order 
the Translator on a special 30-day trial. Use it 
to begin learning a language, or see how easy 
it is to communicate with somebody who 
doesn't speak your language. Take it on a 


your briefcase or in your pocket. 


The new JS&A Mini Travel Alarm measures only 3/8" x 
14" x 2V2" and has a small easel support on the back. 
Just set the alarm, and the electronic beep will wake you 
up. The clock movement is totally solid-state, and a built- 
in night light lets you view the time in the dark. 

But the JS&A Mini Travel Alarm does more. First, it 


Mini Travel 
Alarm 


It's small. And because it's small, it fits anywhere. In 


business trip to Europe or Japan. Take it shop- 
ping with you. Use it at a restaurant, or negoti- 
ate a business deal with it. See how much fun it 
is to learn a language and how much faster 
your vocabulary increases. 

After you've really discovered how valuable 
a friend your Craig Translator can be, then 
decide if you want to keep it. If not, return it 
anytime during our 30-day trial period for a 
prompt and courteous refund including your 
$2.50 postage and handling. There is no risk. 

JS&A offers you the opportunity to own, use, 
and experience the world's first pocket-sized 
language translator. But don't wait. The 
demand for the Craig Translator may be great, 
and since the announcement in this magazine 
is one of the first ever made on this product, we 
urge you to place your order promptly. Deliver- 
ies will start in January, 1979 and then only on 
a limited basis. 

The Craig Translator is manufactured by 
Craig Corporation—a substantial public com- 
pany. Both JS&A and Craig Corporation have 
been doing business together since 1971 
when JS&A introduced the world's first pocket 
calculator—the Craig 4501. Back in 1971, we 
said that the technology represented in the 
first pocket calcultor was "...the most impor- 
tant electronic breakthrough since the transis- 
tor." The Craig Translator represents another 
quantum leap in technology, and we are proud 
to be associated with Craig Corporation in its 
introduction. 

Craig Corporation has a complete service- 
by-mail facility should service ever be re- 
quired. Just slip your unit in its handy mailer, 
and it will be repaired and shipped back to you 
promptly. You shouldn't have a single problem 
with your unit, but it’s reassuring to know that 
even service is an important consideration in 
this program. Your unit is also backed by a 
one-year parts and labor limited warranty. 


JS&A is America's largest single source of 
space-age products-further assurance that 
your modest investment is well protected. 

To order your Craig Translator, send your 
check for $199.95 plus $2.50 for postage and 
handling. Credit card buyers may call our toll- 
free number below. With each unit you will 
receive a free starter cartridge plus the English 
language cartridge, an AC adapter, and carry- 
ing case. Four rechargeable "AA" batteries 
cost only $12.40. Or you can use any Four 
"AA" cell alkaline batteries. 

You may also order the other languages at 
$24.95 each. Please specify French (order 
number 5121), German (5131), Italian (5141), 
Spanish (5151), and Japanese (5161). Other 
languages will be available later. 

Remember, the unit holds four cartridges at 
the same time, and you will receive from us a 
list of cartridges that will be available in the 
future. Only one cartridge in each language is 
available now, although later, more advanced 
vocabulary capsules will be available. 

For the first time in history, Americans can 
carry with them the information contained in 
volumes of books and communicate with this 
information faster and more efficiently than 
was ever thought possible. Join the era of the 
real personal computer. Order a Craig Trans- 
lator at no obligation, today. 
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Dept.PS One JS&A Plaza 
Northbrook, Il. 0062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call.......... (312) 564-7000 
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makes a great pocket watch. The small imitation black 


leatherette carrying case that comes with the unit has a 
window so you can view the time even when the unit is in 
its case. Secondly, it tells accurate time—within fifteen 
seconds accuracy per month. And finally, it's inexpen- 
sive—only $29.95 complete with carrying case and two 
readily-available hearing aid batteries. It makes a perfect 
gift for everyone on your gift list. 

There is also a deluxe version for $39.95 with a built-in 
timer and dual time zone capability. You can now display 
one time while keeping the second time in memory. 

Each model has a one-year warranty. Order by sending 
your check to the address shown above or call our toll- 
free number above. Please add $2.50 for postage and 


handling and Ill. residents add 5% sales tax. 


(C JS&A Group, Inc.,1979 


Hi-fi accessories 
[Continued] 


from your loudspeakers because of 
dust drawn to the disc. And later, 
to top things off, a cassette played 
in your deck begins emitting a 
garbled sound. 

If problems like these are plagu- 
ing your hi-fi system, you should 
benefit from accessories designed 
to boost hi-fi performance and help 
you maintain your equipment 
properly. 

I've been trying out a large selec- 
tion of accessory items that can, 
among other things: 

€ Improve FM reception without 
a large outdoor antenna. 

® Help the AM-tuner section of 
your receiver perform at its best. 

€ Keep radio-frequency interfer- 


Signal booster for AM radio has a 
shielded ferrite-rod antenna that tilts 
and rotates. One McKay Dymek model 
pulls in overseas AM transmissions. 
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ence (RFI) from penetrating audio 
interconnection cables. 

è Prevent vibrations from loud- 
speakers from jiggling sensitive 
turntable tone arms—or annoying 
neighbors. 

è Clean the dust from and lower 
static charges on records. 

è Keep tape heads demagnetized 
and clean. 


Shelf antennas 


Hi-fi-equipment owners spend a- 
bout twice as much time listening 
to radio stations as to their own 
recordings, so I was interested in 
evaluating BIC's $89 Beam Box 
FM antenna. The Beam Box, 
placed near your tuner or receiver, 
has a small built-in antenna with 
segments that can be selected and 
tuned with front-panel knobs to 
peak signals and block interfer- 
ence. 

Most receiver makers supply a 
simple T-shape wire-dipole anten- 
na with their products. Poor FM 
reception with this simple antenna, 
however, wastes the capabilities of 
a costly FM tuner. The best and 
most expensive way to better FM 
reception is to install an outdoor 
antenna and rotor. But millions 
who live in apartments, dormito- 
ries, and such don't have this 
option. 

A turn of a switch on the Beam 
Box enables you to select one of the 
antenna patterns oriented toward 
four geographic quadrants. You 
can notice immediately from the 
signal-strength indicator on your 
recelver when signal strength is 


— 


improved, and audibly if a stereo 
signal sounds cleaner. 

I tried the Beam Box in two 
urban and two suburban locations, 
comparing it with a twin-lead T- 
dipole and a rabbit-ears antenna. 
In one listening setup near Man- 
hattan and the radio-station trans- 
mitter, the Beam Box did not 
perform better than the less expen- 
sive antennas. But in another situa- 
tion near the city the Beam Box 
bested the rabbit ears and the 
simple wire T. In the suburbs, 45 
miles from the transmitter, the 
compact box (14145 inches wide, 
1134 inches deep) proved better 
than rabbit ears, although not by a 
large margin. In one suburban loca- 
tion it was tried against a $200 
outdoor antenna and rotor. The 
Beam Box could not match this 
antenna. 

Since FM-reception conditions 
may vary from one location to 
another, I'd suggest you buy a 
Beam Box on a returnable basis. 
This accessory is more convenient 
and attractive than rabbit-ear an- 
tennas, but don't expect vastly 
improved performance over rabbit 
ears designed for FM reception. 

Another 'convenience" antenna 
for those who don't want the trou- 
ble and expense of an outdoor FM 
antenna is the JFD-500 amplified 
antenna ($37.50). This antenna, 
built into a 11.5-inch-wide disc, can 
be mounted on three small legs 
atop your receiver, on a wall, or in 
your attic. It is designed for semi- 
fringe listening areas; weak signals 
are amplified eight dB over an 
ordinary dipole antenna. The 500 
has an omnidirectional modified 
dipole whose ordinary figure-eight 
reception pattern has been con- 
verted into an almost circular pat- 
tern. The antenna uses 1.4 watts of 
AC power. 

At my suburban location, signals 
through the JFD-500 were stronger 
but too noisy for my taste. Overam- 
plification of FM signals can have 
an adverse effect in some locations; 
so-called cross-modulation signals 
produced can muddy up reception 
across the band. I'd recommend this 
antenna only if low signal strength 
is your problem. 

But millions live outside areas 

Continued 


Multiple layers of wire braid in the 
Verion Triaxial can block out audio-inter- 
ference signals that penetrate conven- 
tional audio-connection cables. 


THERE 


ARE TIMES WHEN 


GOING SLOW 
BEATS GOING FAST. 


Going fast gets you there 


first, ahead of the crowd. 


But trolling slow is what sgg 


fills the stringer. 

The problem is: trolling 
slow doesn’t come natu- 
rallytoa high-performance 
outboard motor. It takes a 
lot of engineering to keep 
the spark strong and the 
fuel mix uniform at dead- 
slow speed when magneto 
output is low and the air 
stream is lazy. 

Evinrude engineers met 
these problems with two 
ingenious solutions. The 
first is Firepower ignition 
that uses sophisticated 
solid state electronics to 
generate a super-power 


spark at trolling speeds— | 


a higher voltage spark than 


older systems delivered at 
wide open throttle. 
The second is Evinrude 


I E Air Lift Carburetion, which 


introduces air into the car- 
buretor jet ahead of the jet 
orifice. Aerating the fuel 


| makes it lighter. It pulls 


more easily through the 
jet, mixes more readily, 
and disperses more thor- 
oughly into the intake air. 

This aerated, atomized 
fuel emulsion gets into the 
engine quicker and stays 
mixed longer. So the en- 
gine starts easier and runs 
smoother. And it trolls 
Slower. 

As any walleye fisherman 
can tell you,there are times 
when going slow is 
the only way to come 
out ahead. 


PRODUCT OF OUTBOARD MARINE CORPORATION first in Outboards 
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South 
Carolina. 


Itsalotof . 
great vacations. 


Whatever kind of vacation you're looking 
for, you'll find itin South Carolina. 

And to help you plan your vacation, we'll 
send you the new South Carolina Trip Kit— 
free! It'll tell you about things to do and W 
places to stay. And there are maps to show) 
you how to get there once yougethere. gg} 

Wherever you go in South Carolina, c% 
you'll find a lot of great vacations. Just | 
clip the coupon to find out how they 
can all be yours. 


FREE SOUTH CAROLINA TRIP KIT om 
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d faithful 
" friend through A 
thick and thin. 


There are friends you can count on no 

d matter where the trail leads. One is 

ROS your trustworthy Buck knife. Buck 

# knives have built their reputation at the 

sides of three generations of outdoor people. 

The sweet heft of a Buck knife. The high-carbon 

stain-resistant steel. The traditional Buck blade-making skill. 

All reasons why you'll never find your Buck wanting. See the 

complete selection of Buck hunting and pocket knives at your 

dealer. For our free booklet, mail a post card to Knife Know-How, 
Box 1267, El Cajon, CA 92022. 


t BUCK KNIVES 


famous for rans an edge 
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Hi-fi accessories 
[Continued] 


where adequate FM reception ex- 
ists. They must rely on AM sta- 
tions, and the McKay Dymek DA- 
5 ($175) AM-signal booster that I 
evaluated can greatly improve lis- 
tening. The DA-5 has a shielded 
ferrite-rod directional antenna that 
can be tilted and rotated to cancel 
out unwanted signals. The unit has 
a two-stage amplifier, frequency 
and sensitivity controls, and re- 
quires a small external power sup- 
ply. I found that the DA-5 signifi- 
cantly reduced the background 
noise so often encountered in AM 
listening. At night, I had no prob- 
lem pulling in stations 1000 miles 
away. 

Some 170 FM stations in the 
U.S. and Canada now broadcast a 
Dolby-encoded signal that offers 
improved dynamic range and a 
better signal-to-noise ratio. The 
broadcasts sound normal on con- 
ventional receivers and radios, but 
processing by a Dolby noise-reduc- 
tion decoder brings you the bene- 
fits of enhanced audio. Because 
Dolbyized and conventional FM 
are encoded differently, you need a 
special resistor-capacitor network 
to modify Dolbyized FM< signals. 

The Switchcraft 622 ($26.95) 
Dolby FM compensator lets you 
switch from the 75-microsecond re- 
sistor-capacitor value for standard 
broadcasting to the 25-microsecond 
value for Dolby FM signals. The 
622 can be used with separate 
Dolby decoders, or tape recorders 
that permit use of Dolby circuits 
by external hardware. Some tape 
recorders already have a 25-micro- 
second compensation network built 
in that you select with a switch. 

This latest Switchcraft compen- 
sator is better than the earlier 
(621) model because it has input- 
level potentiometers as well as tape 
inputs. You can carefully adjust 
signal levels for listening and re- 
cording off the air. On certain 
Dolbyized FM stations, I found the 
device did not make a significant 
difference in audio quality because 
the broadcast signal was overly 
compressed or limited. On others, 
there was an audible improvement 
in dynamic range and background 
noise. 


Accessory cables 

Several firms now produce so- 

called “high-definition” cables for 

connecting speakers to your ampli- 

fier. Polk Audio’s Sound Cable 
Continued 


This $20 pager can control 16 
of either your appliances or your 

lights. There's no installation required 

and the complete story is explained below. 


You're in bed. It's late at night and youre 
watching TV. It's time to shut off your TV, so 
you reach for a remote control device, press a 
button, and off it goes. 

That's not unusual. But what is about to 
invade the typical American home will be. 


AMERICA WILL NEVER BE THE SAME 

Scientists have developed the technology to 
individually page any light or electrical appli- 
ance in your home and command it to go on or 
off from a device that fits in your pocket. 

Remote paging requires no special home 
installation since it utilizes your existing 
household wiring system and small inexpen- 
sive modules that plug into your wall outlets. 

The system is also very inexpensive. It costs 
only $13.95 per module to control any light, 
only $14.95 for any appliance, and less than 
$100 for a complete paging system. 

WHAT IT WILL DO 

Remote space paging will perform many 
useful functions that will pay for your modest 
investment. 
Security From your bed, you can turn on all 
the interior lights, your exterior lights, and 
sound an alarm to warn your neighbors. 


Savings You can turn on your air conditioning 
system or tum up your heat just before you 
arrive home. The savings in energy will 
practically pay for the system itself. 
Convenience Wake up in the morning to a hot 
cup of coffee, the TV, and a car that's ready to 
go as you tie space paging in with a compu- 
terized timing system. 


HERE'S HOW IT WORKS 

Space paging is easy to understand. You 
hold a pager in your hand and press a number 
on a calculator-type keyboard. When you 
press that number, your keyboard sends out a 
digital signal that is picked up by the electrical 
wiring system in your home. 

The digital signal pages only those wall 
modules set to the number you keyed. If you 
page a light, for example, you can also page it 
to turn on, off, or you can even dim it (just like 
the dimmer switch you have on your wall). You 
can page an appliance such as your coffee 
maker or toaster to turn either on or off. There 
are up to 16 different electrical devices you 
can control with your pager. 


A PERSONAL SYSTEM 

Because it is so easy to use and so inexpen- 
sive, you can start with just a few modules and 
expand later. There are modules that plug into 
your outlets, and modules that replace your 
present wall switches. The system can be set 
for hundreds of different codes, so even if your 
entire neighborhood has space pagers, you 
will be able to privately use yours without any 


Control your entire home from your pocket with the 
world's first micro electronic remote space pager. 


interference from your neighbors. 

To make space paging work, you need a 
device to generate the digital code and an- 
other device to receive and transfer the signal 
to your household wiring. There are two sys- 
tems available to do this - all adding a degree 
of versatility to the concept. 


Direct-Controlled The direct system consists 
of a control unit at $39.95. The control unit is 
plugged into the wall and placed by your bed or 
at any location you select. To open, close, or 
dim a light, you press the appropriate number 
and press the function you want to perform. 
You also have the option of using the system 
with a remote ultrasonic pager. You point the 
pager at the control unit and enter the 
command. The remote pager lets you move 
about a room or area and is an optional 
accessory of the direct system at only $19.95. 


Timer-Controlled The timer-controlled unit 
costs $49.95 and consists of a digital clock and 
a memory. You can program the exact time 
you want each light or appliance to turn on or 
off. You also have a "dynamic living pattern" 
switch which controls the lights randomly and 
automatically to make it look like you are home 
while you are away or on vacation. You can 
now have your TV wake you up, your coffee 
started, and even your car warmed up in a set 
sequence every morning. It's like having your 
own invisible robot. 


TRY THE SYSTEM NOW 

We recommend that you purchase a series 
of modules, wall switches, and the direct sys- 
tem as these components are available right 
now. A good starter package consists of one 
plug-in module for a plug-in light at $13.95 
(Order Nr. 3011), two modules for appliances 
at $14.95 each (Order Nr. 3012), one wall 
switch for $14.95 (Order Nr. 3013), and the 
control unit for $39.95 (Order Nr. 3010). The 
total cost for the package is $98.75 complete. 
If you wish to order the remote pager, it costs 
$19.95 (Order Nr. 3014). If you wish to order 
just the starter package, use Order Nr. 3015. 
Postage and handling will be $2.50 for each 
order no matter how many modules or 
receiving control units you purchase. 

When you receive the package, set the plug- 
in wall modules to specific numbers. Plug in a 
light. See how you can turn on and off or even 
dim the light. Connect your outdoor lights to 
the wall switch. 

Then plug your TV and your coffee maker 
into one of the appliance modules. Plug your 
control unit into the outlet by your bed. When 
you re ready to go to sleep, turn off the outdoor 
and indoor lights, the TV, and go to sleep. 

The next morning, turn on the lights, the TV, 
and the coffee maker from your bedside. Get 


dressed, and when you arrive at the kitchen 
table, sit down to a hot cup of fresh coffee. 

Let's say youre in the living room and the 
lights are plugged into the modules and the 
control unit is in the bedroom. No problem. 
You can override the system by turning the 
lights on or off manually at your lamp switch. 

After you experience the convenience of 
space paging, think of how you can expand the 
system inexpensively, adding modules to 
more of your lights and to your wall switches so 
that you can control your remaining exterior 
and interior lights. Visualize the security that 
can be yours once you can control all your 
lighting and electrical appliances from one 
central location. Then order more wall 
switches and light and appliance modules. If 
you want to control your lighting from two loca- 
tions, order another control unit or order the 
entire system you want with your first order. 

Once you've turned your bedroom into a 
paging command center, there is one more 
expansion possibility: the timer-controlled 
system which will be available early in 1979. 
JS&A customers will be advised first of its 
availability. 

JS&A is America's largest single source of 
space-age products. We back the system with 
a prompt service-by-mail facility, a one year 
limited warranty and a 30-day trial period. If 
youre not completely satisfied, simply return 
the system for a prompt and courteous refund. 

Space paging will bring you freedom, 
security, convenience, and peace of mind. It 
will save you steps, time, and money. Finally, 
right from your bed, you can control your entire 
home's electronics - something that only a 
thousand dollar home computer could have 
done until the space pager was developed. 

To order your space pagers, simply send 
your check for the correct amount (Illinois 
residents please add 5% sales tax) or credit 
card buyers may call our toll-free number 
below. Please also specify the order numbers. 

Let space-age technology turn your house 
into a home of the future. Order your space 
pager system at no obligation, today. 


NATIONAL 
SALES — 
GROUP 


Dept.PS One JS&A Plaza 
Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call ...... .... (312) 564-7000 

(C JS&A Group, Inc.,1978 


ON TARGET 


By PAUL WAHL 


Build a black-powder rifle 


Are you looking for a do-it-yourself 
project for those long winter evenings? 
How about building a muzzle-loading 
rifle? With the new CVA Mountain 
Rifle Kit, anyone with ordinary handy- 
man skills and home-workshop tools 
can easily do it by following the simple, 
step-by-step instructions provided. This 
is one of the better gun kits on the 
market today. | was especially im- 
pressed by the quality of the American- 
maple stock—it's the most finished 
“semi-finished” gunstock I've seen in 
years. 

Available in both flintlock and per- 
cussion models, with a choice of 45 or 
50 caliber, the CVA Mountain Rifle is 
an authentic, shootable replica of the 
weapon carried by the westward-trek- 
king American pioneers of the early 
1800's. Forty-eight inches overall, this 
muzzle-loader weighs about eight 
pounds. With its handsome maple 
stock, engraved lock, richly browned 
32-inch octagon barrel, German silver 
patchbox and other fittings, the Moun- 
tain Rifle is a truly impressive show- 
piece that you'll be proud to hang on 
your wall—and say you built it. 

The kit in the flintlock model is 
priced at $132; the percussion version 
sells for $125. Or you can buy the 
completed rifle for $60 more if you're 
not a do-it-yourselfer. 

Next to his rifle, the frontiersman's 
most important tool was his sheath 
knife. To go with your Mountain Rifle, 
you might like to have a Green River 
knife just like the 1834 model the pio- 
neers wore. CVA offers a kit for 
making such a knife and a nice sheath 
for it, too. The blade is a really good 
one and, at only $9.95, this is the best 
buy among knife kits. | 

For further information on CVA kits 
and other products for black-powder 
shooters, write to Connecticut Valley 
Arms, Inc., Saybrook Road, Haddam, 
Conn. 06438. 


Clip-loading pellet rifle 


Daisy's new Power Line Model 922 
features a unique five-shot clip. Aside 
from this and the caliber—22 instead 
of 177—it's similar to the other Power 
Line pneumatic air guns, with the same 
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easy-to-operate pump lever and man- 
size stock. 

Since operating the bolt action does 
not feed successive rounds, this rifle is 
not a true repeater. But pellet loading, 
an independent operation, is made 
more convenient by the clip system. 
Here's how it works: 

Five pellets are loaded into individ- 
ual chambers of the bar-shape clip. 
Bolt open and safety on, the rifle is 
pumped to the desired level of velocity 
and energy. The clip is inserted from 
the right into a transverse slot in the 
rifles receiver. When the clip clicks 


into place, flush with the left side of 
the receiver, the first pellet is in posi- 
tion for feeding into the chamber by 
pushing the bolt handle forward. With 
the round in the chamber, you disen- 
gage the safety, 


aim, and fire. For 


successive shots, the bolt is opened, 
safety engaged, pump lever operated, 
clip pushed to the left, and the next 
round indexed by a click stop; then the 
bolt is closed to seat the pellet in firing 
position. A single-shot adapter is pro- 
vided for individual loading of pellets. 

A product of Daisy Manufacturing Co., 
Rogers, Ark. 72756, the Power Line 
Model 922 sells for about $55. 


Gunsmith's screwdriver set 


Anyone who works on guns needs a 
wide range of screwdriver sizes. Made 


especially for gunsmiths, amateur as 
well as professional, the Chapman No. 
9600 Kit contains just about every- 
thing that's needed—screwdriver han- 
dle, extension, midget ratchet, 12 slot- 
ted-head bits, two Phillips-head bits, 
and an Allen hex-type bit—all conve- 
niently fitted in a pocket-sized case. 
These are very high-quality tools, yet 


E oun 


E: ETC) 
A CMATPAAM ta 


this set is only $14.25 (plus $1 
postage and handling). No workshop 
should be without it. From The Chap- 
man Manufacturing Co., Rte. 17 at 
Sawmill Rd., Durham, Conn. 06422. 


Bored with bull's-eyes? 


Try your airgun on the new Crosman 
Shooting Games: BB Battleships, Shoot 
Par, Shooting Stars, Obstacle Course, 
BB Bowling, BB Baseball, BB Bil- 
liards, Air Raid. A package of 40 paper 
targets, five for each game, with 
instructions, is available for $2 from 
Crosman Shooting Games, Box 290, 
Rochester, N.Y. 14601. 


New books 


For gun buffs interested in military 
hardware (and most of us are), two 
recent books are musts. 

Jane's Infantry Weapons 1978 is the 
ultimate authority on such armament. 
This big book has 782 pages filled with 
the latest information on all the 
world's infantry weapons, and there 
are over 1900 illustrations. It's well 
worth the $72.50 price. Distributed in 
the U.S.A. by Franklin Watts, Inc., 730 
5th Ave., New York, N.Y. 10019. 

Tom Gervasi's Arsenal of Democra- 
cy: American Weapons Available for 
Export is a fascinating study of the 
U.S. role in the global arms trade. 
Covering the full range of American 
conventional weapons, it describes and 
illustrates over 500 of them, tells what 
they cost. what they do, who makes 
them, and who has them. Prices are 
$19.50 for the clothbound edition, and 
$7.95 for the paperback. Published by 
Grove Press, Inc., 196 W. Houston St., 
New York, N.Y. 10014, 

Gun collectors will enjoy Antique Fire- 
arms by Frederick Wilkinson. This well- 
illustrated volume traces the history of 
firearms from the 14th through the 19th 
centuries, 276 pages. $14.95. From Pre- 
sidio Press, 1114 Irwin St., San Rafael, 
Calif. 94901. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


SCIENCE NEWSHSONT 


By ARTHUR FISHER 


Experimental props get curvier 


One year ago in this space | wrote 
about a new research program de- 
signed to test a family of strange, 
small, eight-bladed propellers for possi- 
ble advantages in advanced turboprop 
aircraft. The tests, conducted in a wind 
tunnel at NASA's Lewis Research Cen- 
ter in Cleveland, Ohio, simulate a 
cruise speed of 530 mph at an altitude 
of 30,000 feet. Goal: to achieve major 
fuel savings over turbofan airliners. 

Now the third in the series of two- 
foot-diameter props has finished its 
tests—and it is the best of the series 
so far, both in performance and noise 
level. That happy result stems from the 
extreme curvature of the blades, which 
you can see in the photo above. (If you 
have a copy of PS, Jan. '78 on hand, 
compare with the photo on page 12 of 
that issue.) Standing alongside the 
wunderprop is Dan Nikkelson, head of 
the subsonic propulsion section, wind 
tunnel and flight division at Lewis, 
which has long been a center for 
aircraft-engine research. 

NASA engineers estimate that such 
a propeller, yoked to an advanced 
turboprop engine, could attain 20 to 40 
percent fuel savings over current turbo- 
fan designs. The eventual aim is to 
reduce fuel consumption by 50 percent 
in future U.S. airliners. 

Hamilton Standard Division of Unit- 
ed Technologies Corp. is responsible 
for the design and fabrication of the 
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family of eight-bladed props, whose 
tests should be finished in late 1980. 


Speeding up electrons 


The man in the photo below is about to 
test an experimental crystal (at the 
right of the light) that may be the key 
to a host of electronic improvements in 
the future. He is Raymond Dingle, one 
of a team of Bell Telephone Laborato- 
ries scientists who have made what 
Bell claims is a fundamental advance 
in solid-state  technology—doubling 
the speed at which electrons can move 
through a semiconductor at room tem- 
perature. 

The higher the speed of electron 
conduction, the faster and more effi- 


Bor 


cient a solid-state device can be made. 
Thus the new development could lead 
to improvements in a wide range of 
equipment, from audio amplifiers to 
complex computers and telephone 
switching circuits. Basically, the Bell 
researchers designed and built a crys- 
tal sandwich with alternating layers of 
semiconductor materials only 50 
atoms thick. The result was reduced 
interference by impurities in the semi- 
conductor with the free flow of elec- 
trons. 


Giromill gets whirlwind start 


In our review of unconventional wind 
generators [13 Wind Machines," PS, 
Sept. '78], we detailed only those 
devices that had been backed in some 
way by the Department of Energy's 
Wind Energy Systems Branch. In the 
grouping of  vertical-axis windmills, 
therefore, a design called the Giromill 
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received only a brief mention. Now its 
developer, McDonnell Douglas Corp., 
has received a $1.5-million contract on 
behalf of DOE to design, build, and 
test the windmill. 

Shown in the artist's concept above, 
the Giromill belongs to a subclass of 
vertical-axis windmills called the 
cyclogyro. Advantages: the cyclogyro 
is a self-starter, unlike the more famil- 
iar Darrieus design, and its straight, 
variable-pitch blades may be cheaper 
to build than the curved ones of the 
Darrieus. McDonnell Douglas engi- 
neers also think they can build in 
protection from high winds by allowing 
the blades to weathervane when the 
wind blows harder than a given design 
limit. 

The prototype Giromill, to be built at 
the DOE's Small Wind Energy Conver- 
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[Introducing Americas 
ereat new Efficiency Machine: 


Olds Cutlass Salon 


Space Effici 
Inside, Salon is engi- Mill A. 
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headroom: 38.7" in — MERE 
front, 37.7" in back. & NN r 
Lots of legroom: A a coal 
42.8" up front, 
38.0" in back. And 
plenty of rear hip- ! ‘at 

room, thanks to armrests tucked in the doors. And 
lots of comfort, in a solid Body by Fisher. 

Outside, Salon is engineered to be lean and trim. 
One nimble machine on the road. Try it. Maneuver it 
through city traffic. Zip in and out of a few tight 
parking spots. You'll like its response. 

Space efficiency applies to the trunk as well. Its 16.1 
cubic feet have been designed with the compact spare 
tire standing to Ss 
the side, out of 
the way, to ac- 
commodate big 
pieces of luggage. 
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Salon offers outstanding 
fuel economy because only 
Oldsmobile offers you a 
new diesel V8 designed es- 
pecially for mid-size cars! 

With the newly available 
4.3-litre diesel V8 and auto- 
matic transmission, the EPA 
ratings are a whopping 32 
mpg highway, 24 mpg city! ! 

Or choose from a range of gasoline engines, including 
the standard 3.8-litre (231 CID) V6 or the available 
4.3-litre (260 CID) V8 with a 5-speed 

overdrive transmission (except Calif.). 

All EPA ratings are estimates, of course, and your 
mileage may vary depending on how you drive, your 
car's condition and equipment. Salons are equipped 
with GM-built engines produced by various divisions. 
See your dealer for details. 

Cutlass Salon — America's great new Efficiency 
Machine. Test-drive it today. 


WASTE HEAT CIRCULATOR 
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INSTALLS IN MINUTES ON YOUR FLUE PIPE 


USE ON FREE STANDING FIREPLACES, 
STOVES, OR FURNACES 


Science newsfront 


[Continued] 


sion Systems test center at Rocky 
Flats, Colo., will generate 40 kilowatts 
of electricity, enough for 16 rural 
homes. It will be 90 feet high, with a 
60-foot steel tower and tnree 30-foot 
vertical blades. The contract award is 
part of a DOE program to develop 
advanced small wind machines for use 
on farms and in isolated areas. One 
possible use of a wind machine like the 
Giromill would be for deep-well irriga- 
tion in the plains states, where farmers 
now rely heavily on expensive natural 


said the vitamin—ascorbic acid—was 
particularly good as a rust preventive 
for iron-based products to which a 
topcoat would normally be applied. 
The vitamin acts both as an acid to 
clean and etch the metal surface, and 
as a reducing agent to combat oxida- 
tion. Moreover, Mr. Castellucci be- 
lieves, it chemically bonds with the 
metal surface, protecting it further. 
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Sour milk for sour stomachs 


Sweden's largest dairy firm, Arla, has 
developed an acidophilus milk product 
that it claims is useful in treating 
stomach and intestinal disorders. The 
product, Arla Acidophilus, is very rich 
in the lactic-acid bacterium that has 
long enjoyed the reputation of soothing 
stomach  upsets. Clinical tests with 
positive results have been carried out 
at two Swedish hospitals, principally 
with patients on antibiotic therapy, 
who often suffer severe gastrointestinal 
nasties. In what Arla describes as a 


in fact written by two different per- 
sons? A new experimental system did, 
and racked up a near-perfect record in 
verifying more than 3000 signatures. 
The system was invented by scientists 
at the IBM Research Center in York- 
town Heights, N.Y. To register a valid 
Signature, a subject signs his name 
with a special pen containing sensitive 
equipment that records the patterns of 
acceleration (changes in speed and 
direction) and of pressure used by the 
signer. This information is stored in 
the system's computer. When a new 
signature is made with the same pen, 


and vibes peod cts avallabi 
c canes parte and accessories unique process, the milk is heat- the system compares its patterns— 
Free c sent upon "ne treated for a few seconds at 140 shown in the illustration as a squiggly 


Box 157 Dept, PS, Dorchester, WI 


save time 
& money 


4-in-1 


Not a gadget, but a genuine substitute for 
a professional haircut. Precision-made in 
Switzerland, the SABO trimmer's 4 sides 
have 7 different length adjustments each. 
S0 you can cut, contour, trim and style 
dry or wet hair to any length, to any look. 
It even removes leg hair with no danger of 
mcks. Millions have already been bought 
hy military personnel and budget-minded 
families, who get professional results with 
no training Or skill. Try the SABO pocket 
trimmer at our risk. We're so sure you'll be 
delighted, we offer a "no-questions-asked" 
money-back guarantee. The SABO pocket 
trimmer comes complete with blades and a 
genuine leather slip-casefor pocket or purse. 
$2.95. Additional blades, 10 for $1.40. 


PENN IMPORTS, S9 95 


P.O. Box 4645 
Phila., Pa. 19127 

Please send —— SABO trimmer (82.95, 
Additional blades _— 10 for $1.40 

Pa. Residents add 6% sales tax. 

Name 
Address 
City 


afin Zip. 
Check— Money Order__ Cash 


State 


54425 = 


haircutter 
& trimmer 
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degrees C, which kills all bacteria that 
might compete with the lactobacillus 
acidophilus that is added later. 


Vitamin C vs. corrosion 


In a report to the American Chemical 
Society in Miami Beach last fall, a 
metallurgist at the Research Center of 
PPG Industries said that vitamin C 
was an effective corrosion inhibitor for 
metal surfaces, and could partially 
supplant the use of chromate, which is 
a carcinogen. Nicholas T. Castellucci 
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graph—with the original in its memo- 
ry. If the two don't match, the second 
signature is a forgery. The key to the 
system's success is that it analyzes the 
fine detail of handwriting that is 
virtually impossible to alter, not the 
gross differences—changed letter forms, 
missing strokes—that occur in every- 
one's signature from time to time. 
Eventually, the system may be used 
to control access to high-security 
areas, automatic bank-teller machines, 
sensitive records, and other applica- 
tions where ID checks are important. 


GET SMART! BET QUALIFIED! 


The Best Jobs and the Best Pay go to those Best Qualified! 


THERE'S GREAT OPPORTUNITY, INCOME AND SECURITY 
FOR THE TECHNICIAN TRAINED IN 


C.T.l. Gives You MORE LESSONS, MORE LEARNING 
Than Many Similar Courses. 

Don't be fooled because Air Conditioning, Refrigeration 
and modern Heating (solar electric) sound so everyday 
simple. The potential for your employment is nearly bound- 
less. The possibilities include homes and condominiums, 
factories, processing and storage plants, offices, stores and 
shopping centers, cars, trucks, ships and railway cars. 
Those are just installations already existing. Add the mil- 
lions of new homes, cars, trucks and businesses built or 
opened every year and you've got part of the picture. 


You'll receive specialized tools and equipment such as flaring 
tools, tubing cutters, wrenches, torch leak detector, charging 
lines, gauges, motor test cord, vacuum tube volt-meter and 
many more. In addition you will receive all the components to 
build a complete refrigeration system that vou will perform 
many experiments on; all this in 25 big kits at no extra cost. 


FREE BROCHURES TELL YOU WHAT YOU WANT TO KNOW! 


Air Conditioning, Heating, Refrigeration 
Building Construction 


C.T.l. Gives You The Only Course Of Its Kind 
Available Today! 

When you think of your future potential for earning.and 
independence, in the Building Construction field, it's excit- 
ing to consider the 1,000,000 new housing starts each year 
and the new townhouses, duplexes, condominiums, etc. 
But your potential multiplies even more rapidly when you 
consider that millions, yes millions of remodeling, repairing 
and refurbishing jobs are undertaken every year. Wages 
are high. And it's fairly easy to open your own business, 
be your own boss. 


j ë 


You'll also get a set of actual plans for a model home as part of 
your training program plus special tools, equipment and learn- 
ing kits that come with your C.T.I. course at no extra cost — 
included are a three-dimensional topographic model and to- 
scale parts for building model house components. PLUS you 
choose from more than 100 plans for a house you can build. 


Send today for your FREE COPY of one of these fact-packed brochures 


Read it! Show it to friends already in 
the business! Prove to Yourself C.T.I. 
offers the training you want... THE 
HANDS-ON TRAINING OF HAND 
AND MIND THAT HAS SUCCESS- 
FULLY QUALIFIED MEN FOR 
POTENTIALLY BIG EARNINGS 
FOR OVER 35 YEARS! 

For the full story of the potential for 
income, security and independence 
awaiting you and what you can do to 
prepare yourself for your share, MAIL 
THE ATTACHED "GET SMART/ 
GET QUALIFIED” postage-paid card 
today. 


If the GET SMART/GET QUALIFIED" CARD has been used, no matter. Simply send us your name and address and ru inr 


You pay nothing, are under no 
obligation for this valuable 
education service. 

There's no cost or obligation for this 
service. And if you're a little unsure of 
what direction your future should take, 
examine the “GET SMART/GET 
QUALIFIED" SERVICE CARD care- 
fully. You'll see seven other career pos- 
sibilities listed and you're invited to 
send for free information on any two 

of them! 


the name of the field you're interested in. We'll see that you get whatever you request. 


COMMERCIAL TRADES INSTITUTE A CORRESPONDENCE INSTITUTION APPROVED FOR VETERAN TRAINING 
6201 West Howard Street, Chicago, IL 60648 


Look over the list of C.T.l.'s Learn-at- 
Home Courses. 

Our purpose is to help you develop and 
polish your skills, to help prepare you 
for the money, the prestige, the security 
you want, and we're anxious to do all 
we can to get you all the facts you need. 
Today, the skilled technician often 
equals or outearns the college graduate 
and you may join those ranks with the 
able assistance of C.T.I.'s professionally 
designed organized and supervised 
training sessions. 

Don't put it off . . . tomorrow's jobs are 

only hours away! Get the 
FREE FACTS NOW. 


By JIM DUNNE and ED JACOBS 
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In the past two years, the classic 
American big car has been chopped, 
= | | 
ruil-Size Cars 


trimmed, put on a strict diet, and 
made much more efficient. Despite 
-Ford LID and Chrysler Newport 
challenge Chevrolet Caprice 


it all, the Chevrolet Caprice Classic, 
Ford LTD Landau, and Chrysler 
Newport are still true full-size cars 
that can carry six passengers with 
comfort and dispatch. Continued 
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RT . Chevrolet Ford Chrysle 
PSratings—testreportinanutshell Caprice LTD Newport 
The ratings are based on test Fuel economy 
results and measurements. Acceleration 
Results should be read withthe Braking 
understanding that they reflect Handling 
tests only on our sample cars, Maneuverability 
and that other seemingly iden- Ride comfort 
tical cars may vary in perform- Quietness 
ance. An excellent rating is 5 Roominess 
points; very good, 4; good, 3; Visibility 
fair, 2; poor, 1; very poor, O. Entry/exit ease 
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Ford LTD Landau (left), Chrysler New- 
port (foreground), and Chevrolet Caprice 
Classic, are smaller but still luxurious. 


The roof on this house is made of a new kind of non-wood shingle. The edges 
are thick and irregular, so they cast deep random shadows. The color is soft 
and muted, so it blends in naturally with the architecture and the surroundings. 

Today's asphalt roofing shingles are among the finest products made in 
America. Some are made with a fiberglass base. All are handsome, durable, 
economical, and highly fire-resistant. And you have a wide spectrum to choose 
from, in a palette of colors to complement your home's exterior. Wherever you 
live in the West, today's roofing shingles fit in with any setting or architectural 
idea. Use them when building or remodeling. 


Asphalt Roofing Manufacturers Association 
414 Jackson Square, San Francisco, CA 94111. 


PS car test & driving report 


EPA fuel mileage (mpg) 


Chevrolet Ford Chrysler 
Caprice LTD Newport 
City 16 — 14 14 


Calif. city 13 14* 13 
*302-cu.-in. VB only 


By virtue of the extent of its 
changes and improvements, the 
LTD is the most impressive. It's 
easier to drive, handles better, has 
excellent room for six passengers, 
and presents a vivid contrast to 
Fords of the last decade. 

The Chrysler is also greatly 
changed, but its virtues are unbal- 
anced by a few vices. Handling and 
fuel economy are better than be- 
fore, but the instrument panel 
layout, interior noise, and trunk 
design can be questioned. 

Chevrolet's Caprice Classic rates 
superior marks in just about every 
category. But its improvements are 
less dramatic this year because it 
was resized two years ago. 

Ford made the most of its turn to 
build a more efficient big car. Our 
test LTD had the 351-cu.-in. V8, 
now Ford's biggest. In our 5000- 
mile test (see sidebar on page 
36), we found the LTD could 
deliver 19 mpg. That's three mpg 
better than a comparable-perform- 
ing 1978. So Ford gets good marks 
for improvement in fuel economy. 

The Chrysler, which now offers 
the 360 V8 as its biggest engine, 
made an even more impressive 
gain. On our 5000-mile test (see 
second sidebar), its highway mile- 
age was as high as 19 mpg, a four- 
mpg gain over a comparable 1978. 

EPA ratings of the 350-cu.-in. 
Caprice show it as the most effi- 
cient of the three, by as much as 
two mpg. Because of this, it got a 
higher fuel-economy rating from 
us. However, the fuel economy of 
our test Caprice was actually one 
mpg lower than the others for the 
brief period we had it. 

Fortunately, with their lighter 
weight and smaller engines, these 
cars will still accelerate about the 
same as the 1978's. So, the auto 
makers held onto the punch. 

In our standard tests of handling 
and maneuverability, the three cars 
finished surprisingly close. They 
were within two mph in the high- 
speed accident-avoidance maneu- 
ver, and within one mph in the low- 
speed slalom. For all practical pur- 
poses, the results show that they're 
equally controllable in a variety of 
emergency situations. 
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Ford LTD shows little body roll in high- 


speed lane change despite standard sus- 


Chrysler Newport, second fastest in 
slalom, had least predictable feel in rap- 
id maneuvers, needed more driving skill. 


The Chevy was not only the 
fastest in each test, it also felt more 
controllable. Its predictable han- 
dling reactions were designed to 
improve on the low skill level of 
the average driver. (In fairness, it 
should be pointed out that the 
Caprice had the highly recom- 
mended optional F41 sports sus- 
pension. The Ford and Chrysler 
both had standard suspensions. ) 

The reactions of the Ford to 
emergency-handling tests were 


slightly less predictable, with a bit 


of overreaction in the rear end. 
The Chrysler offered most reaction, 
and it called for more driving 
skill. But the final results showed 
that both nearly match the Ca- 
price. 

Ford has long held the quiet-car 
lead, but our LTD was two decibels 


pension. Caprice's special handling pack- 
age made it fastest in both tests. 


ee 


noisier than the Caprice at both 30 
and 60 mph on smooth pavement. 
That’s a significant difference, and 
Ford’s reputation will take a beat- 
ing if this shows up on its produc- 
tion cars. : 

However, the Chrysler was four 
decibels noisier than the Ford at 60 
mph because the window glass 
bows away from its seals at speed. 
Ironically, Chrysler changed the 
seal material to combat this, but 
the new seal is apparently poorer. 


Chevrolet Caprice 


Much has been written about the 
numerous good points of the small- 
er Caprice since its introduction 
two years ago. It is the most 
satisfying full-size sedan you'll 
this year, benefiting from 

Continued 


drive 


s .18 mg. "tar", 1.3 mg. nicotine av. per cigarette, FTC Report MAY ‘78. 


1976 R.L REYNOLDS TOBACCO CO. 


The man. The cigarette:-They 
themselves. pe y 
Ordinary cigarettes just dont 
Camel Filters has. Á NE 
Its blend of Turkish and. Domestic tobaccos 
. gives him what he smokes ds 
zv. Pleasure. satisfactii $^ 
~ " IURE mel Filters,Ma | 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Chevrolet Caprice won nearly all tests. 


Here authors measure stopping distance 


two years of honing. The Ford 
comes quite close to matching the 
Caprice, but lacks the fine tuning 
that comes with time. 

Among the Caprice's outstand- 
ing features are sure handling, 
quiet ride, high reliability of power 
systems, and the elegant simplicity 
of its instrument panel. 

As good as it is, the Caprice still 
has some areas that need attention. 
Among these, fuel economy should 
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and brake-disc temperature (wheels are 


7 d 


turned to ease access to brakes). 


reason why it shouldn't equal the 
others in this department. 

All in all, though, while the Ford 
catches our attention most, the 
Caprice still narrowly remains the 
pick of the pack. 


Ford LTD 


The LTD gets our vote as most 
improved for 1979. 'The change to a 
smaller body size and a smaller 
engine lineup is just what Ford 


lurch of 1978. In its place is a flat- 
ter, more controlled suspension. 
Compared with a '77 LTD, the 
new car is seven mph faster 
through the  accident-avoidance 
test, 2.9 mph faster in the slalom. 
And Ford's new, optional handling 
package should put the LTD right 
alongside the Caprice in both tests, 
There were only two major 
quality-related problems with the 
LTD. First, an unpredictable pow- 
er door-lock system twice locked us 
out of the car (see sidebar). Sec- 
ond, the sound-insulation package 
seemed defective or incomplete, 
which probably led to the unchar- 
acteristically high noise levels. 


Chrysler Newport 


The Newport—along with its 
Dodge sister, the St. Regis—is now 
Chrysler Corporation’s lowest- 
priced full-size car. (The big Ply- 
mouths have all been dropped.) 
The current Newport is based on 
last year's intermediate chassis, 
but styling changes hide the heri- 
tage completely. The use of this 
older chassis design gives Chrysler 
a proven platform to build from. 

Continued 


take top priority. There is no 


needed. And gone is the heave and 


PS 5OOO MILE TEST 
FORD LTD 


INDEPENDENCE PASS J 


At 10,000 ft. on the road up Colorado’s Independence 
Pass, the van ahead slowly slid to a halt, then gingerly 
turned around, beaten by the ice and snow. It was 
several miles to the summit, so I proceeded cautiously, 
mindful of the enormous drop-offs the swirling snow 
hid .. . and the LTD’s lack of snow tires. But the car 
just kept on going solidly, up and over. 

During the next few days of fast mountain driving, I 
kept thinking how far Ford had come with its heavy- 
duty suspension. Much later I learned I was misin- 
formed—the car had only standard suspension. 

Driving the LTD was pleasant. Handling, driving 
position, seating comfort, seat adjustment, and passen- 
ger room were all excellent; visibility was good, too. 

Fuel mileage ran as high as 19 mpg, but averaged 
15.2. That may not sound good, but all but two of the 
nine days were spent above 5000 ft. (much of that 
above 7500 ft.) where acceleration was poor and our 
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“sea level" car naturally ran very rich. The car was 
above 10,000 ft. more than a dozen times; 12,000 ft., 
several times; 13,000 ft., once. Consider all of that 
second-gear climbing and that on the high plateaus I 
kept pace with the western traffic (which hasn't 
slowed down any), and 15.2 mpg looks pretty good. 

The engine always started well, even at 10 degrees F 
and 7500 ft. And the brakes always responded very 
well. (Somewhere in Colorado, two large, storm- 
blinded mule deer are as happy about that as I am.) 

But it wasn't all peaches and cream, In northern 
Yellowstone Park, the power door locks failed, locking 
me out. Since Ford engineers took extra pains to theft- 
proof the car, they'll be appalled to learn that the local 
expert took just five minutes to break in. (Our test 
staff took 10 when the problem recurred.) That 
Montana expert said power-lock failures are common 
on all American cars, so buy a rear defogger instead. 

On straight highway, there was some tendency to 
wander. On Manhattan's punishing, potholed West 
Side Highway, the LTD danced around, but always 
went where pointed. There was some rattling and 
chassis flex, but the car was tighter than the Newport, 
and almost equal to the Caprice. 

There were two other minor problems. A high- 
pitched squeak developed in the front brakes after 
about 4000 miles, and the steering wheel blocked the 
turn-signal indicators, which need to be relocated. 

The LTD was impressive. It's good looking, very 
comfortable, rides and handles very well, is reasonable 
with fuel, and has excellent passenger and luggage 
space. It's the big car that should have been built 15 
years ago. With just a little refinement, it could be the 
equal of the Caprice.— Ed Jacobs 


ITSELF AGAINST WINTER. 
SCOUT FIGHTS BACK. 


Scout Traveler — four-wheel drive handles slick << ZZ ae pem | | 
city streets easily. Scout Il can tote a whole family—7 ! P Am — MÀ 
complete with gear— al the 2 way out je pk perks 2024 : 


= NT han a car's, so driving down an 


aee is F unplowed street is no big problem. 
balg A Z As for getting away during the 
me — ; 
y Zi winter months, Scout can tote a 
z^ S Wp Scout can operate in two-wheel gaggle of gear, and tow 5,000 
Ea drive, just like a car. pounds behind it, all the way 
In fact, International? Scout handles Handling winter's little surprises. through February. And that's any 
bad weather almost as easily as a Rude surprises — like rocks hidden Scout: Scout? II, Traveler? SS II, 
car handles good weather. under the snow — jolt a car. Terra? 

That's because a Scout rolls off the Scout counter-attacks. With a If you really want to give Scout a 
assembly line equipped for all 12 rugged full-length steel box frame; tough test, visit your International 
months, not just 8 of them. long leaf springs; thick shock Harvester Scout dealer and take a 
Easy going when snow is hubcap absorbers; truck-like axles. test drive after the first snowfall. 
deep. Scout's four-wheel drive A few other thoughtful touches. EE. 
provides something cars cannot; pull Scout's undercarriage is built higher 
from front wheels and push from P i 


rear. In snow, traction from four 
wheels is more efficient than 
two; when not necessary, 
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Newport's trunk appears larger than it is. Long and wide, but 
rather shallow, it restricts height of stowed baggage. 


Overall, the car is very nearly as 
nice as the LTD and Caprice. 
However, three areas need imme- 
diate attention: the noisy passen- 
ger compartment, poor placement 
and clarity of most gauges, and the 
unusually shallow trunk. Of the 
three, noise is the most glaring 
fault, mainly because of the poor- 
sealing, frameless window glass 
mentioned earlier. 


In today's cars, drivers sit higher 
for a better overall view. So the 
gauges must also be elevated. But 
in the Chrysler they are set low and 
recessed. The dials are light gray on 
a medium-gray background—vir- 
tually impossible to read at a 
glance. 

Don't be deceived by the extra- 
long look of the trunk. The floor is 
set high, resulting in a long, wide 


LTD's interior, bigger than last year, seems most spacious. 
Comfort and driving position are both excellent. 


luggage compartment with little 
height. Its capacity may be rated 
on a par with the Ford and Chevro- 
let, but it's severely restricted in 
carrying bulky items. 

On the plus side, there are the 
significant improvements in perfor- 
mance, fuel economy, and in the 
automatic transmission's lock-up 
torque converter. 

Specs and test results on page 42 


PS 5OOO MILE TEST 
CHRYSLER NEWPORT 


The Chrysler Newport faced a different challenge in 
its 5000-mile test. Instead of being pushed hard at 
high altitude, in the most severe weather conditions 
available—as was the LTD—the Newport was thrust 
into East Coast family life. It sampled vacation trips, 
rush-hour commuting, weekends at the seashore, and 
running errands. And it fared pretty well. 

When we brought the Newport up the coast from 
Atlanta, where we picked it up, its interior spacious- 
ness and comfort soon became apparent. The six-footer 
on that trip quickly found he could be quite comfort- 
able in either the front or rear, regardless of the front 
seat's position. And the trunk easily held all of the 
luggage being hauled, despite its restricted height. 

The driving position, seating comfort, and visibility 
were all very good. However, even with a tilt steering 
wheel, it wasn't always possible to position the wheel 
comfortably for everyone. The interior was a bit Spar- 
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tan by comparison to previous Chryslers, but ours was 
a lower-priced version. 

On the road, the ride was smooth and stable. The 
360 V8 was more than enough for the car, and the 
brakes performed very well. The power steering didn't 
require too much effort, but seemed vague and didn't 
return well—both long-time Chrysler annoyances. 

With the air conditioning on, the engine ran very 
hot. Chrysler personnel pronounced the temperature 
gauge defective, replaced it, and gave us back the car, 
but the engine still ran very hot. It also proved very 
hard to start in the morning, in any weather. Some- 
times it took four tries to get it started. 

Fuel mileage went as high as 19.5 mpg, but averaged 
around 17. Despite switching to two of the super 
unleaded fuels, the Newport constantly pinged on ac- 
celeration and upshifts. 

On New York's West Side Highway, the Newport 
skittered about and displayed some heavy rattles. It 
also seemed the least tight of the three. Handling was 
in the others' league, but there was a less-stable feel- 
ing, and it tended to follow bumps in the road. 

We did have some other minor complaints. Wind 
noise was high at turnpike speeds because the window 
glass pulled away from its seals. The windshield-wash- 
er switch self-destructed, and there was a persistent 
high-frequency vibration while on the road. Finally, 
the instrument faces could use a lot more contrast. 

The 1979 Newport is definitely a big improvement. 
It makes intelligent use of space, and provides a good- 
riding, reasonable-performing, more fuel-efficient 
package for the full-size-car buyer. We may have 
found more minor problems with this car, but we still 
feel it can challenge Chevrolet and Ford.—E.J. 


WE LL SEND YOU 
TO SCF OOL FULL-TIME TO 
LEARN A PART-TIME JOB. 


The Army Reserve is a special kind of part-time job. So we train you for it in a special way. 
By sending you to a full-time Army school where you can learn automotive mechanics, communi- 
cations, or any one of a variety of rewarding skills. 

You'll be taught by first-rate instructors using the most modern teaching methods. And 
you'll earn full Army pay for the months you're away at basic training and school. (If you want, 
you can split your basic and advanced training, usually within two consecutive summers.) 

Back home, you'll work 16 hours a month (usually one weekend), and two full weeks a 
year, with your local Reserve unit. Sharpening your skill. Earning a good part-time income. And 
a good full-time feeling. It's called pride. For more information, send the postcard or call toll free 
800-431-1234. In NY call 800-243-6370. 


THE ARMY RESERVE. PART OF WHAT YOU EARN IS PRIDE. - 
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"S car test & ee peri 


Chevrolet Caprice, Ford LTD, and 

Chrysler Newport— 
ee ee dimensions, specs, and test results 
price is still 
king of full-size 
cars, shows con- 
siderable refine- 
ment of original 


Chevrolet 
Caprice 
Ford 

LTD 
Chrysler 
Newport 


design. Ford LTD DIMENSIONS (inches) " — 
x Wheelbase .......... ees 116.0 114.4 5 
has made tre | Overall length ............. 212.1 209.0 220.2 
amet | so BSO 
6 i EN k ce p eoa | Teck FIR rose eta 61.8/60.8 62.2/62.0 61.3/62.0 
| ~ | | e. Ground clearance ......... ; ; i 
-LE-N Mim AILLI] Chrysler New- Front headroom ............ 39.4 38.0 38.6 
P Front hiproom............. 55.0 61.2 57.6 
port has also | Front legrom see e eee es 424 42.0 423 
| MM TOI. Iran ymse à E : 
made quantum Rearhip room ............. 55.3 58.0 61.0 
leap, is close to Rear legroom (min.) ....... . 39.0 40.5 38.3 
leader. Rear knee room (min.) ...... 3.5 3.8 3.2 
Couple distance.......... a.» 34.7 35.1 35.0 
SPECIFICATIONS 
Engine type ...... "mE VB VB v 
Displacement (cu. in./L) .... 350/5.7 351/5.8 360/5.9 
Sea piel ratio 2... us. e 1 2 Y 2 : 
arburetion ........00ee ens -bbl. I 
Net hp @ rpm ............. 170 @ 3800 135 @ 3200 150 @ 3600 
Net torque (2 rpm .......... 270 @ 2400 276 @ 1400 265 @ 2400 
Transmission ............ .. J-speed 3-speed 3-speed 
automatic automatic automatic 
Axle ratio ..........se00005 204121 2.26: 1 : 
PS . bili . x Tire make ...........L sess MS i EE d ony i 
serviceabil ity ratings m i Et Tire type ............ oo wants teel-belt teel-belt ystee 
radial radial radial 
eg *& (CT PAR 12... GR7Ox15 FR7Bx14 75R15 
29 $8 Pz Steering .......... MEET INE oe inrer Rec 
: | F L l, power A. power 
Checking fluid levels: GU mod ME Overall steering ratio. ....... 16.45:1 16.4:1 18.8:1 
urs d lind 1 H 2 hrii rid d) SAAN, 38.8 39.4 424 
| " i m 
How easy is it to ser Windshield Vahar 5 5 5 Front suspension .........5. Independent, sin- Independent, un- Independent, lat- 
vice our test cars? For Engine oil 4 4 4 gle lower arm, equal-length "A" eral non-parallel 
example, is that heat- Coolant 5 5 5 ' Coil springs arms, coil springs — dd 
er hose clamp out in Checking the engine: Rear suspension ,.......... Salisbury, four- — Four-bar link, Rigid axle, paral- 
the open where it can Spark plugs 3 3 4 link, coi springs coil springs lel longitudinal 
re Distributor 2 3 2 ae leaf springs 
be reached easily? TO Garb ad Front stabilizer- bar 
| arb adjustment 3 3 3 | | 
give you an approxi- e ime - : 3 Negra o TUTTI 1.14 0.99 0.94 
mation of how diffi- à 3 ‘diameter (in.).......s sss 0.86 None None 
it | . ‘ Trailer towing (max. Ibs.) .... 6000 6000 6000 
pé oh Ü Bede ide A Upper radiator hose 4 3 Trailer tongue weight i 
p p = Lower radiator hose 2 2 4 (max, eave eared 600 600 . 600 ] 
ious service opera- Heater hoses 3 3 2 Brakes....... Vig ace aca acd NS disc/ MT disc/ Prot disc/ 
tions on the cars, We changing bulbs: Brake swept area (sq. in.) ... 329.8 386.0 375.0 
examine each vehicle. Headlights : Fue iio. eod Rat dene: 22 es S 
Here's what the num- {Taillights s; Liftover height (in.) ......... 31.3 221 28.0 
: ront running li beg i l 
bers mean: 1, very Front parking li Curb weight (Ibs.) ......... . 4750 3920 3640 
diffi Nr "neu Front directionals F/R weight distribution 1 (%) .. 54/46 58/42 54/46 
| 2 icult; A cman Rear directianale Basic price nsin $5962 E $5089 
. average degree o Rear running lights Price as tested .. — . 0; 
i Major options on test car .... Power seats Power seats 


A/C $628, 360 
$166, power door $329, power door V8 $432, AM/FM 
locks $122. power locks $121, power $181, Mw debe: 
windows $205, ^ windows $203, ger $105, 
rear defogger A/C $642, electric Madam $212, 
$101, A/C $605, defroster $100, two-tone paint 
two-tone paint AM/FM stereo $160, vinyl roof 
$120, cruise con- $192, CB radio $151 
trol $108, 350 V8 $295, vinyl roof 
$360, wire $143, 351 V8 
wheels $120, $263,luxury inte- 

GR70 tires $155, rior group $705 


difficulty, no worse or ! ` 
better than most other Ghenuing fums: 
cars; 4, easy; 5, very Spare-tire accessibility: 


easy. Changing belts: 


WwW WwW WwW Wia i 
ny & WwW WWWWWwwW 
ww ww wwWwowwwoWw 


z ; eo | upholstery a 
Performance 2 Er a + P & seat p ub $397, 
comparison Í sj 2c © = : nd 

. o p — "n 
with selected pgs se y LS | nues, 

| S o£ vg = 5 < 60 mph............... 113 13.9 13.9 
1977 and w Sf že P PE BS x 2570 mph’. VAYA RET 12.2 16.5 14.8 

| s a = m o~ rake test (cool) mph 
1 978 models = < d I z z Sto ping SMS 2 vr TE HS is 

— essure (Ibs.) ...... 
1977 Ford LTD V8 11 13.9 51.3 22.4 64 Disc temperature PP 170 156 195 
B A test (hot 0 mph 
1977 Chevrolet Caprice V8 15 13.5 60.0 i E 5 Sera d (ft) .... 148 148 154 
Pe dal pressure (lbs.)...... 170 100 100+ 
1977 Plymouth Gran Fury V8 12 15.2 3 49.9 Disc temperatura CF}... 531 585 340 
OEE NEUE C MMC E A int h 
1977 Cadillac Seville V8 14 15.3 60.0 A ta DIE 64 66 70 
| TORT? = Handling test (mph) ........ 60.0 58.2 58.2 

1977 Lincoln Versailles V8 14 13.8 173 58.2 25.7 60 Vues Maid ncs .. 26.0 25.3 25.7 
1978 Ford Thunderbird V8 14 14.9 141 62.4 25.0 68 TEST CONDITIONS: Ambient temperature 55°F; relative humidity 70 percent; 


barometric pressure 29.2 inches Hg 
*With four-barrel 360 engine only 


1978 Chevrolet Malibu V6 19 18.7 127 60.0 28.1 67 
1978 Dodge Monaco VB 14 14.5 136 53.0 24.6 69 
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Portable 


breakthroug 
ice chests 


Cooling Power than a 10 Ib. 
Block of Ice. 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, if you 
can find it, throw away the spoiled soggy 
food and drain off the water repeatedly. 


Conventional portable refrigerators are either 
too heavy, too noisy, drain your battery too 
quickly or need to be kept level. 


These problems and inconveniences have 


finally been resolved in one totally new 
product - the Frostpack 12 volt portable 
electronic refrigerator. We believe the 
Frostpak represents such a dramatic advance 
in refrigeration for recreational use that all 
existing methods are now outmoded. 


USES AEROSPACE REFRIGERATION 
MODULES 


The Frostpak cools your food electronically 
with solid state thermoelectric refrigeration 
modules. These same powerful modules are 
used by military and aerospace scientists to 
cool critical components in rockets and 
satellites. They use thermoelectric cooling 
because of its absolute reliability, insensitivity 
to motion or level, small size & weight and 
minimal battery drain. Only the Frostpak has 
these outstanding features. 


WHY IS THE FROSTPAK SO MUCH 
BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature of 
50-60 deg. F. Meat and milk spoil rapidly at 
temperatures above 50 deg. F. which is why 
the top of your meat will go bad even when 
it is sitting on ice. The Frostpak maintains 
normal home refrigeration temperatures of 
40-45 deg. F. even in 95 deg. F. weather. You 
can also keep food frozen in air temperatures 
up to 80 deg. F. 


Two of these miniaturized thermoelectric 
modules replace all the bulky complex piping 
coils, compressors | and X motors in 
conventional portable  refrigerators. The 
modules pump heat from your food into 
efficient heat sinks where it is dissipated by a 
quiet fan. They operate on a principal called 
the “Peltier Effect" - passing electricity 
through the junction of dissimilar metals 
causes heat to flow from one metal to the 
other. 


h makes /~ 
obsolete! 


New Solid State Refrigeration Modules 
no bigger than your watch have More 


ATA ` 
- NEW LOW 
* PRICE! 


Model 
F1A shown. 


The new Frostpak'M keeps 40 Ibs. of food at 
household refrigeration temperature but weighs 
only 15 Ibs,Only 21" x 16" x 16" ext. 


THE ULTIMATE 
PORTABLE REFRIGERATOR 


It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 ibs. of food in its large 36 qt. 
capacity. Plug it in a lighter socket In 
your car, boat or van or operate it from a 
12 volt battery D ugged into 110 
Volts. A fully px n amp/hr battery 
will provide 1 to 3 days of refrigeration 
depending on your weather. Draws a 
maximum of 4 amps., averages about 
2 amps. at 70 deg. F. with the thermostat 
on. Keeps four ood cold and dry. You 
can keep beverage ice for days in a 
plastic container. 


BOATING, FISHING, CAMPING, HUNTING 


Fits into virtually any boat, van or camper. 
Carry it on the back seat during car trips. 
Ideal for fishing and hunting - bring your 
catch back home fresh (a few loads of fish 
fillets could pay for your Frostpak). Use it 
for grocery shopping, medicines, carrying 
film, salesmen's samples. Take it to the 
drive-in movies, auto races and other 
sporting events. With an inexpensive battery 
charger you can use your Frostpak as a bar 
fridge all winter and a patio fridge in the 
summer. Run it in your motel room at night 
and enjoy a midnight snack whenever you 
feel like it. We have customers using Frost- 
paks on construction sites, in workboats, 
laboratories and even in locker rooms for a 
"cold one" after the game. 


BUILT-IN QUALITY AND DURABILITY 
The rugged "ABS" case is filled with the 
best insulation available - rigid urethane 
foam. It has a "150 Ib. test" handle and 
non-rusting polypropylene hinge and latches, 
with stainless steel fasteners. The exterior is 
harvest gold with a white interior and has 
4 non-slip rubber feet. Your Frostpak comes 
with a 9 ft. detachable cord which plugs into 
your cigarette lighter. It also has terminals 
for attaching wires directly from a battery or 
fuse panel. The same terminals are used for 
your battery charger clips when operating 
from a charger. À reverse polarity warning 
light & buzzer are included. The Frostpak 
was designed so that the fan motor and 
thermostat can both be replaced by you with 
only a screwdriver. No other service should 
ever be required except for physical damage 
which can be repaired at our depots in 
Batavia, N.Y. or Barrie, Ontario. 


ONE YEAR WRITTEN GUARANTEE 

Your Frostpak comes with a written 1 year 
guarantee plus complete instructions and 
helpful information about batteries and 
chargers. If you need help or advice anytime, 
you can call or write or personal service. 


21 DAY MONEY-BACK TRIAL PERIOD 
Use your Frostpak for 21 days after you 
receive it to be certain that it is suitable for 
your application. If for any reason you are not 
totally satisfied, return it for a prompt refund 
in full. 


BUY FACTORY-DIRECT AND SAVE 

Because of increased sales our regular factory- 
to-you price of $169.00 is now reduced to 
$159.00 + $5.00 shipping ($179.00 in Canada.) 


Adjustable Thermostat Option 
For an additional $10.00 you can order the 
Frostpak with an adjustable thermostat in 
place of the standard fixed temperature 
thermostat - order Model F1A. 


PAYS FOR ITSELF 

If you are regularly using ice, your Frostpak 
will pay for itself with the money you save 
on ice, spoiled food, restaurant bills and the 
gasoline used looking for ice. 


Don't Waste Another Dollar 
on Ice! 
Phone your order in collect to 


105-737-0842 


or use this handy order coupon. 


! INDUSTRIES 

i LIMITED 
56 Harvester Ave., Batavia, New York. 14020. 

Canada: 230 Bayview Drive, Barrie, Ontario. LAN AYE 


Send me _ Frostpak(s) $159.00 ($179.00 in 
Canada) + $5.00 each for delivery in USA or Canada © 
want model F1A and have added $10.00. | 
| it within 21 
days and gat a hill tolond WV umn not EE 
my O check O money order for $ 
please charge my [] Visa [] Mastercharge 
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LOOK AND LISTEN 


By JOHN FREE 


Victor Company of Japan (JVC here) 
has unveiled a prototype disc system 
that plays video or super-fidelity audio 
and has computer-based, pushbutton 
access to pictures or sound. JVC 
developed the VHS video-cassette tape 
format, and hopes its VHD/AHD (high- 
density video and audio) disc system 
will be selected by a 29-company 
council now attempting to standardize 
a format for new pulse-code-modula- 
tion (PCM) audio discs. Several proto- 
types of PCM audio record players 
have been shown. PCM systems [PS, 
March '78] encode music as digital 
signals for greatly enhanced fidelity. 
JVC's VHD player uses grooveless 
plastic discs with one hour of TV 


SCREEN 


rd PHOTO DETECTOR 
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pictures (plus optional stereo sound) 


INDEXING FLUORESCENT MATERIAL 


SINGLE-BEAM ELECTRON GUN 


ty 


Eu S 


on each side. A metal-tipped sapphire 
stylus helps to sense capacitance 
changes created by microscopic pits on 
the smooth surface. The stylus “reads” 
both video information and tracking 
signals, used for electronic stylus guid- 
ance. 

The player has still-frame, slow. 
fast, and reverse motion. Add an 
optional demodulator (right, in photo) 
and the systerh plays PCM-encoded 
audio discs with a 90-dB dynamic 
range and flat audio band-width from 
one Hz to 20 kHz. A random-access 
option with a wireless remote control 
(left) provides microprocessor-pro- 
grammed or on-the-spot selection of 
TV pictures or audio bands. 

While JVC and others with mechani- 
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cal-contact video/audio disc systems 
await format standardization before 
marketing their machines, other firms 
with non-contact optical-disc systems 
aren't waiting. As you read this, 
Magnavox may be test-marketing the 
long-promised Philips/MCA video-disc 
player [PS, Feb. '77] in a few cities. 
In addition, U.S. Pioneer Electronics 
says it will market another laser-based 
optical video-disc player sometime in 
1979. This machine was jointly devel- 
oped by MCA and Pioneer in Japan. 
MCA's discs (some 200 initial titles) 
will be compatible with both video-disc ` 
players. 

Technically, with a plug-in demodu- 
lator, the Philips/MCA video-disc ma- 
chine could also be adapted to play 
PCM audio discs. But Philips plans to 
offer a separate optical player for digi- 
tal audio discs in a few years. Philips' 
audio discs are only 4.3 inches in 
diameter and the player is a compact 
seven by nine by three inches. Discs 
play one hour. 


Tiny TV displays 


Most color-TV picture tubes contain a 
metal shadow mask with thousands of 
tiny apertures. The mask (below right) 
insures that electron beams from three 
guns strike the proper red, green, or 
blue screen phosphors. But the mask 
and three-beam technique. consume 
lots of power. 

This spring, Panasonic may offer a 
single-gun, maskless color-TV set de- 
veloped by Matsushita in Japan. A 4.5- 
inch battery-powered set is planned 
initially. The Matsushita tube (below 
left) uses a beam-indexing technique 
devised for earlier maskless CRT's, 
such as the Uniray [cover, PS, Febru- 
ary '72]. Strips of fluorescent material 
on the screen phosphors emit ultravio- 
let light when the single electron beam 
strikes them. Picked up by a photode- 
tector, this light triggers circuits that 
synchronize the red, green, and blue 
signals. The new 4.5-inch set uses 60 
percent less power than similar-size 
conventional receivers. - 

In Japan, Panasonic's parent firm 
also showed a 2.4.inch  black-and- 
white flat-screen TV. This set uses a 
liquid-crystal (LC) panel, viewed with 
reflected light. The portable is only 4.6 
inches long, 4.5 inches wide, and 1.3 
inches high, but Matsushita is working 
to shrink the prototype still further. Is] 
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We reinvented the 35mm camera 
so others couldnt catch up. They havent. 


When Olympus examined the design concepts of 
traditional 35mm SLR'S, they recognized the need for an 
engineering revolution: achieve quality without bulk, 
sophistication without complication. The result is called 
Olympus OM-1. The state-of-the-art SLR embodying the 
latest technology in electronics, metallurgy and optics. 
So advanced that others, while attempting to copy ifs 
compactness, have failed to duplicate its sophisticated 


internal design. = OM-1 is lightweight, yet professionally- 


rugged. Compact, but with a viewfinder 7076 brighter 
and 3056 larger than conventional SLR's. And its 
special air dampers make shooting exceptionally quiet 
and vibration-free. All this; part of the most complete, 
compact SLR system, with almost 300 lenses and 
accessories to meet every photographic TUR 

No wonder OM-1 is Number 1. 


For the IPRC Gi demanding the last "n in inistonoli: s 

exposure control, the one choice i isthe Olympus OM-2.A 

quantum leap ahead of traditional SLR design, incorporating | 

the features of the OM-1 plus paginas Sensor circuitry found 

in no other camera's light meast its system. Ifs called OTF - 

(“Off-the-Film’) light measurement, because i ag 
light reflected off the film plane and the film itself, during 

actual exposure. The result is d range of capabilities — 

- found i in no other camera in the world, including — 

electronic vse pisi cdi 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Don Kuntz: 


Two solar 
heaters 


for air and water 


By EDWARD MORAN 


When Don Kuntz saw how much 
he was paying for heat through the 
cold Minnesota winter, he decided 
enough already. With four teen- 
agers in the family, he soon con- 
cluded that hot-water demand was 
the major expense. Water straight 
from the well measured 42 de- 
grees—meaning his water heater 
had to push up the temperature by 
nearly 100 degrees. 

Kuntz solved his problem by 
installing a preheater in his wood- 
fired heating system for winter, 
and a solar preheater for summer. 
Later, he built an air-type solar 
heater that he attached to a south- 
west wall to heat a room, and an- 
other solar setup to stop condensa- 
tion on water pipes. 

Inexpensive and simple to build: 
Those were the two criteria for the 
“winter” preheater. By using his 
wood-fired furnace to heat domes- 
tic water as well as space, Kuntz 
counted on a constant hot-water 
supply for no more than the price of 
firewood. 

“As it turned out,” he says, “my 
heat exchanger proved to be so 
successful that after the first cou- 
ple of days I unplugged the water 
heater and installed a bypass valve 
so the heater is no longer used.” 
What started out as a supplement 
ended up taking over the whole 
load: showers, baths, dishwasher, 
washing machine. 

Wood-fired preheater 


The preheater is fashioned out of 
recycled parts: a used pressure 
tank from a well-pump system and 
a radiator that just fits inside the 
tank. The radiator is a finned 34- 
inch continuous coil of copper tube 
that apparently came from a refrig- 
eration system. Tank and radiator 
cost $5 in a metal-salvage yard, 
and Kuntz bought the rest of the 
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energy saver. Air warms room directly (no storage), circu- 
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Solar preheater coil, mounted on roof, 
is valved into system in warm weather. 


a 


copper and fittings new. Total cost 
of materials: $16.88. 

The drawing shows how the well 
water is supplied to the radiator 
and comes out as hot as the water 
in the tank. To install the radiator, 
Kuntz cut off the top of the tank, 
then resealed it by brazing. He 
drilled two 34-inch holes into one 
end of the tank to allow the ends of 
the tubing to pass through; later, 
he solder-sealed the holes. 


solar preheater 


In summer, when the wood-fired 
furnace is shut down, Kuntz shifts 
over to a small, removable solar 
preheater (see photo), which he 
describes as “simply a coil of 15- 
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lated by a thermostat-controlled squirrel-cage fan. 
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Radiator heat exchanger is used with 
wood-fired furnace in winter. 


inch copper tubing attached to a 
sheet of exterior-grade plywood." 
The device is easily removed in the 
fall, thereby eliminating any wor- 
ries about draining the coil in cold 
weather. This is no small problem 
with a solar coil—a small amount of 
water trapped in the bends could 
freeze and expand, causing a rup- 
ture. Fear of snow and ice build-up 
also deterred Kuntz from leaving 
the solar unit exposed year-round. 
As shown in the drawing, the 
preheater coil is attached—and de- 
tached—by rubber automobile-heat- 
er hoses and clamps. Water from 
the coil is carried to the basement 
water heater through two perma- 

Continued 


Everything awagon was. 


Perhaps the time has come when even the biggest 
O-passenger wagon you can find is dwarfed by the 
number of people and possessions you have to cart 
around. Not to worry, family travellers, GMC brings 
you the Rally Wagon. A big family vehicle where 
seating for an even dozen is available. And that's 
seating with style, as you can see from the 

E o expressions of this happy tribe. 

9$ E ems. The interior shown is called the Rally STX. Notice 
that the uibelsteny isa o Glen Plaid. The front seats are the available reclining and 
swivelling bucket type; each one having two, large retractable armrests. 

The instrument panel houses all the usual gages, dials, and indicators. And, of course, you 
can equip any Rally Wagon model with all sorts of carlike extras: air, stereo, Cruise Control, 
tilt steering wheel. 

But a few things you'll always find on a GMC Rally Wagon that you would never find 
on the station wagons of yesteryear, or any year for that matter, are: A huge 44- inch sliding 
side door to welcome you all aboard. A great, “over-the-car-tops” =j | = 
view of the road from behind the large windshield. And available “& 
rear seats which are completely removable for added cargo room. res 

GMC’s 1979 Rally Wagon. Just the thing for families who like y". a 
to travel es Pithon getting shoved together. E N E ai E E 
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^ YOURE 
THROWING AWAY 
$4 PER POUND 


Everyone in this country has thrown this lit- | 
tle known asset away. It is thrown away in 
every office, home, and all other bud. 
Industries throw tons of it away annually. 
Only 1 out of 1,000 save it, the other 999 
don't realize its value, and the buyers want it 
kept that way! Hundreds of millions of dollars 
worth of it go unclaimed, discarded each 
year! 

You should start saving yours, and buy it 
from other uninformed persons for $1-$2 per 
Ib. This is not a get rich quick scheme, it will 
require some effort. You can expect to make 
from a low of $200 to a high of $46,500 work- 
ing (buying) part time or full time. 

oley's Industrial Salvage Co. (a highly 
rated D & B Co.) will pay er Ib. for all of 
this material that you provide, this price is 
frozen at > per Ib. for the next 2 years, (it 


may go up 

o Eo Pera the complete educational pack- 
| age you will need to remit $10, which is re- 
| funded with your 1st shipment, also refunded 
if your area is void of this material. You will 
learn what it is, how to make positive identi- | 
fication, where to find it, where and how to | 
buy it, and most important how to ship it. 
Become a buyer, or at least a saver, we need 

the material, and you can use the money. | 


POLEY'S INDUSTRIAL SALVAGE CO. 
12389 S. Minges Road, Dept. P-4 
Battle Creek, MI 49017 


LEARN 
MEAT CUTTING 


Train quickly in 8 short weeks at Toledo 
for a bright future with security in the vital 
meat business. Big pay. full-time jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available. Di- 
- ploma given. Job help. Thousands of suc- 

CARE uates. OUR 56th YEAR! Send 
NOW for a big new illustra FREE catalog. No obligation. C T. 
approved. NATIONAL SCHOOL OF MEAT CUTTING, No. T1-02- 
O18TT, Dept. 15-M, 33 N. Superior. Toledo. Ohio 43804 


The 


Send today for our New Free Catalog of the 
most magnificent heirloom quality antique 
reproduction clocks you can build. 
Your choice of Grandfather, Grandmother, wall, mantle, 
desk clocks and more. Available from plans or ready- 
to-assemble kits for all levels of skill. With solid 34" 
hand-matched hardwoods in walnut, oak, cherry or Hon- 
duras mahogany. Imported precision movements and 
chimes. Solid brass dials plus tools. hardware, books and 
accessories. You ve never seen a finer catalog. You'll never 
build a better clock. 
O Please send me your Free 48 page color Catalog. 
| enclose 50€ for postage and handling. 


Name 
Address 
City/State- Zip 


Mason & Sullivan Co. 
T 


J^ Dept. PSNOsterville, MA 02655 


Two solar heaters 


[Continued] 
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In air collector, air circulates behind 
corrugated steel plate. Staggered baffles 
send air flow over plate's entire surface. 


nent copper pipes that run down 
the side of the house. 

"Simplicity is the key," says 
Kuntz. *No pumps or parts to wear 
out and no maintenance except to 
put it up in the spring and take it 
down in the fall" He paid $12 for 
the copper coil and $5 for the other 
piping and valves. Other expenses 
brought the total bill to $22. 

“The water coming out of the 


coil is too hot to touch when it's 


been sitting in the coil a few 
minutes," reports the Minnesota 
di.y.'er. “On a cloudy day or at 
night it continues to work because 
the outside air temperature in the 
summer is always much higher 
than the well water." After the first 
month of operation, Kuntz' electric 
bill dropped $5, indicating a pay- 
back in the first season. 


Air-type collector 


Kuntz has built two air collec- 
tors in addition to his water pre- 


| heaters. The first one was built out 


of beer cans cut in half and 
mounted on plywood. Air passed 


over and around the cans, but was 
inefficient due to heat loss through 
the glazing. Having learned from 
his mistakes, he built an improved 
version last fall (see drawing this 
page and photo on page 46). 
“This one works at least twice as 
well, even though its facing 
wrong, has no angle, and is much 
simpler to build," says Kuntz. The 
big difference is that the air circu- 
lates behind the absorber plate, not 
next to the glass, preventing heat 
loss. In this improved version, the 
sun is always vertical to some 
surface of the corrugated backing 
plate; this accounts for the collec- 
tors running an hour longer each 
day than the original beer-can de- 
vice. This collector has operated 
when the outside air temperature 
was as low as 22 degrees below zero. 


Solar de-condenser 


Don Kuntz' ongoing development 
of home solar energy does not end 
with these heat and hot-water appli- 
cations. Solar can help solve small 
problems, too. Three years ago, 
Kuntz developed a solar solution to 
stop condensation on water pipes 
and bathroom fixtures. When he 
moved into his present house, he 
found tiles coming loose and puddles 
in the basement due to condensation 
from cold-water pipes. 

Every spring, when the humidity 
gets high, Kuntz diverts all his well 
water through 50 feet of 34-in. coiled 
black plastic pipe that's exposed to 
the sun, either placed on the ground 
or leaning against the house. Hook- 
up is simple: Garden-hose connec- 
tions link the coil to faucets and 
valve it back into the system. “Not 
another drop of water or even a 
damp pipe,” he reports. 

Kuntz will send more detailed 
information for $1 and a stamped 
return envelope. He'll answer a 
specific question free. Write to Don 
Kuntz, R.R. 2, Box 97, Glenwood, 
Minn. 56334. [^E 


Your idea may bring you $200 


Each month, we'll present a project developed 
by a PS reader and pay the inventor $200. 
Ideas not suitable for this series might be 
purchased at regular rates for use elsewhere 
in the magazine. 

To enter, send us black-and-white glossies 
(one photo should show you demonstrating 
your device) plus pertinent text and sketches. 
Write your name, address, and Social Security 
number on each item. No material can be re- 
turned unless you enclose a stamped, self- 
addressed envelope. 

Since space won't permit us to present 
projects in detail, we'll expect inventors to 
answer any reasonable query from readers, 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, Popular 
Science, 380 Madison Ave., N.Y., N.Y. 1001 


NOW! Learnto repair 
video cassette and disc systems with NRI's 


at-home training inTV and Audio Servicing. 


Keep up with opportunity by 
keeping up with the state of the art. 
Learn to service and repair color TV, 
audio systems, video cassette and 
disc systems with NRI training. Pre- 
pare for extra income, a new career, 
even a full- or part-time business 
of your own. 


Learn at Home 
in Your Spare Time 

You learn right at home, at 
your convenience, without quitting 
your job or going to night school. 
NRI “bite-size” lessons make learn- 
ing easier... NRI “hands-on” train- 
ing gives you practical bench ex- 
perience as you progress. You not 
only get theory, you actually build 
and test electronic circuits, a com- 
plete audio system, even a color TV. 


Build Color TV, 
4 - Channel Audio, 


Professional Instruments | 
As part of your training in NRI'S | 
Master Course in TV and Audio Servic- 


ing, you assemble and keep NRI’s 
exclusive, designed-for-learning 25” 
diagonal color TV. As you build it, 
you introduce and correct electronic 
faults, study circuits to gain a better 
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understanding of how they work. 
You also construct a 4-channel 

stereo amplifier and tuner, complete 
with cabinet and speakers. You even 
assemble professional test instruments, 
so you know what makes them tick, 
too. You build a transistorized volt-ohm 
meter...a CMOS digital frequency 
counter...integrated circuit TV pat- 
tern generator...even a solid-state 
triggered-sweep 5” oscilloscope. You 
use them in your course, keep them for 
actual TV and audio servicing work. 


Free Catalog... 
No Salesman Will Call 
Send today for the 100-page 
catalog that shows all the lessons, all 
the equipment and training material 


you get. The catalog will also show you 
other NRI opportunity fields like Digi- 
tal Computer Technology, Complete 
Communications and more. With the 
addition of video cassette and disc sys- 
tems, television has added an exciting 
new dimension. NRI training can 
put you right in the center of that 
dimension. 

If card has been removed, 
write to: 


RI NRI SCHOOLS 
WB McGraw-Hill Continuing 
| ! Education Center 
3039 Wisconsin Ave. 


Washington, D.C. 20016 
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A clinic on cars by Smokey Yunick, America's most famous mechanic 


Wants to put a diesel in his van 


Can the V8 diesel engine now being 
offered in many GM vehicles be 
adapted to my 1969 Chevy van? | 
have kept the van in excellent condi- 
tion—the 250 six-cylinder gas job now 
has 125,000 miles and is still perform- 
ing reasonably well. But | must consid- 
er a rebuilt block soon, and would pre- 
fer a diesel engine, having previously 
owned and driven a 1964 Mlercedes 
diesel more than 200,000 miles. 
Richard Hardie, Toms River, N.J. 


Heavy-duty diesel trucks are my busi- 
ness. lIl say again,. don't rush into 
diesel for small vehicles. It's a dead- 
end street. 

We can't live with it. If we pursue it, 
besides safety belts all cars will have 
to carry gas masks. When fuel is 
priced by its Btu content—as it will be 
soon—and gas engines meter fuel 
instead of air—and they will—there'll 
be no difference in efficiency. And gas 
lends itself much better to small 
surface transportation. Jet Propulsion 
Laboratories did a long, expensive 
study and | believe they say the same 
thing, except the total story is thicker 
than this magazine. 

Why is everybody pushing diesel? | 
guess because it's a temporary bargain 
in fuel costs. 


Vibration problem 


| have a 1972 Monte Carlo. | have 
always had tire problems with it. When 
the original tires wore out | bought 
Goodyear steel-belted tires. | was nev- 
er able to drive any great distance 
before a belt would break or shift, forc- 
ing me to replace the tire under the 
Goodyear adjustment program. | got 
tired of this so i got a set of Michelin 
steel-belted tires. | had trouble balanc- 
ing these tires, too. They were first 
spin-balanced on the wheels. This was 
better than | ever got with the 
Goodyear tires, but still out of balance. 
The front end was aligned, wheels and 
bearings checked, and then spin- 
balanced on the wheels again. 

The drive train was then checked 
out. A slightly worn U-joint was 
replaced. The tires were then taken off 
the rims and the rims were checked. 
One rim was slightly irregular, and it’s 
now being used for a spare. This cured 
98 percent of the vibration. My ques- 
tion: Is there any way of checking out 
the rims | am now using to see if there 
is any deficiency, no matter how 
small? The rest of the vibration must 
be in the rims | am still using. The car 
must be extremely sensitive to small 
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problems in the wheels and drive train. 
Richard W. Lee, North Vernon, Ind. 


With on-the-car spin balance, all you 
have to do is look. If the tire is out of 
round 0.060 or more, you can see it. 
Now, is it tire or wheel? As a rule, it's 
tire—wheels are pretty good in the 
diametrical plane but are not too good 
laterally and bend easily that way 
when hitting curbs, etc. 

l| use a little homemade indicator to 
measure out-of-round or bend. Many 
times tires are mounted  crooked. 
That's easy to fix. Deflate, relube the 
rim, and inflate carefully, watching 
that the tire slides into correct align- 
ment all 360 degrees. Don't expect tire 
and/or wheel  runout better than 
0.030. In that range it's pretty good. 


Rotating radials 


lm confused about rotating steel- 
belted radial tires. The owner's manual 
for my 1978 Oldsmobile says to rotate 
the tires every 5000 miles. My local 
Goodyear dealer, and others, have told 
me not to rotate steel-belted radials— 
that they are best left where they are 
because of the way they wear. Can you 
offer any advice? 

Monty Fisher, W. Long Branch, N.J. 


My experience has been not to reverse 
direction of rotation of a radial tire. 
Going from left-front to left-rear is 
okay, for example, but not right to left. 
l've asked tire experts: Lately they say 
yes, no, and some ignore the question 
and change the subject. Until proved 
otherwise, | won't X radials. 


Kit cars 

| like the way some fiber-fab car 

bodies look, but | know that external 

appearance can sometimes be deceiv- 

ing. What do you think of them? 
Gerard Hosek, Rockford, IIl. 


I'm not against kit cars. They are 
hobbies or individualistic symbols. 
They're educational and expensive. 


They are not bargain transportation. 
Their cost, dependability, and safety 
reflect the knowledge and patience of 
the assembler—and the tools and 
parts he has available to him. 


Stalling problem 


Three of my friends and | all own 1976 
Straight-six Chevys. All four have an 
irritating tendency to stall when cold. 
They require three or four starts and a 
warmup before they will move. Except 
for flat spots on acceleration, all four 
run fine after reaching running temper- 


ature. Tuneups, filters, carburetor kits, 

and timing adjustments have had little 

effect. What's causing the problem? 
Lyle Peterson, St. Petersburg, Fla. 


They are too lean. Put a little fuel in 
them. Check the chokes for opera- 
tion—watch particularly that they 
don't unload (come off) too soon. As a 
rule, a little more ignition timing helps. 
Mileage, if anything, will be better. 

Why not better cars from the factory? 
Emissions laws caused driveability to 
go out the window. The compromise of 
driveability for emissions prostituted 
the engineers very badly. 


Car pulls to left 


| have a 1974 Plymouth 318-cu.-in. 
Duster with power brakes (disc front, 
drum rear). Originally | had a frozen 
caliper on the right side. | put rebuilt 
calipers on both sides, new shoes, new 
brake hoses, had the rotors cut, and 
had the front end aligned. 


When | apply the brakes the car 
pulls to the left. 
| have replaced the right caliper 


with another rebuilt, two sets of new 
shoes, the rotors have been turned 
twice, the back shoes replaced, and 
the drums turned. l've checked the 
front end and ball joints for play and 
can't find any. l've switched the rotors 
and tires on the front and the tires on 
the rear. The car still pulls to the left 
when the brakes are applied. 

Raymond Martoccia, Astoria, N.Y. 


Check the rear brakes. | believe you'll 
find the trouble there. For a quick test 
(and for test only), plug off rear brakes 
and try for pull. This should confirm my 
suspicion. 

l'uve seen many complaints about 
your problem and car model, but your 
front-end work should've solved it. 


Wants wider tires 


| own a 1977 Honda Accord and am 
very happy with it. Since it has 37,000 
miles on it and will soon need new 
tires, l'd like to replace the stock tires 
with wider radials. Can you recom- 
mend a wider-profile size that will fit? 

Arthur Leyenberger, Parsippany, N.J. 


An American tire | tried and like is 
Goodyear. They make a wide radial 
that will fit your car. It has a very 
aggressive tread and does very well in 
wet or dry driving. But it's hard to get 
much test data. Recently / visited one 
of the best tire proving grounds in the 
world and was astounded at the 
absence of testing on small cars. 1! 
wonder if they assume the little car is 
just a passing fad? 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,"' 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


- Lorillard, U.S.A., 1978 
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S-K Tools! 


® AMERICAN-MADE 
e BIG SAVINGS 
© TOP FLITE QUALITY 


S-K' TOOLS 
i E 


toc N 

| * 

SAVE $33.56* 

over 52% vs. reg. $63.54* individual 

20 pc. 38 " dr. Socket Set No. 4520-78. Fine set 

er auto, appliance, and general household 
obs. 


NOW $29.98 ‘izes 

a user prica. 
PLUS DEALS LIKE THESE 
Save on a 21 pc. 4" dr. Socket Set, No. 4921- 
78, suggested user price just $27.98. Or a 7 pc. 


Combination Wrench Set, now $11.98 suggested 
user price, 


*Based on suggested user prices. 
Compare the Warranty to any! 


S-K ( DRESSER ) 
T 
| HAND TOOL DIVISION DRESSER INDUSTRIES, INC. 
3201 North Wolf Roade Franklin Park, IL 60131 
© 1978 Dresser industries, Inc. 
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RECREATION ROUNDUP 


By HERBERT SHULDINER 


Gas guzzlers go free 


Fuel-thirsty RV's are apparently un- 
touched by the restrictions in the ener- 
gy bill passed by Congress last fall. At 
least, that’s the feeling of RV-industry 
observers I've spoken to recently. 
Congress enacted increasingly big 
tax bites to hit the owners of gas- 
guzzling cars. RV's that burn even 
more fuel are exempt because they 
usually weigh more than three tons— 
all vehicles weighing over 6000 
pounds were exempted. The reason is 
obvious. You can't crack down on 
truck owners, who carry much of the 
country's vital cargo. So unless Con- 
gress finds a way to zero in on recre- 
ational users of truck chassis, you can 
expect to see RV's continue to enjoy 
exemptions from the gas-guzzler taxes. 


Fuel-conservation backfire ? 


Despite the exemption discussed 
above, motor-home chassis will all 
soon have smaller engines. That's 
because truck manufacturers have 
stopped making big power plants. So 
will motor homes start getting better 
mpg performance? Not likely, industry 
informants tell me. The reason? Over- 
stressing smaller engines actually di- 
minishes fuel economy. Thus new mo- 
tor homes with 360- and 350-cu.-in. 
displacements are likely to use more 
fuel than older models with 440-460- 
cu.-in. displacements. That's a sad 
example of how long-range goals can 
result in short-term setbacks. It will 
probably take a whole new generation 
of lightweight RV's to accomplish fuel 
savings envisioned by the use of small- 
er engines. And | don't see any signs 
of such slimmed-down RV's rolling out 
for at least another couple of years. 


Restricting off-road vehicles 


Last year, there was a considerable 
controversy about an obscure, tiny fish 
called the snail darter, whose exis- 
tence was said to be threatened by the 
construction of a Tennessee dam. Con- 
struction had to be held up—at great 
cost—until scientists were able to 
transfer some snail darters to a new 
habitat and ensure their survival. 

Last summer, the Forest Service 
closed some lands in southern Califor- 
nia's Ballinger Canyon to off-road vehi- 
cles because they were allegedly 
threatening the habitat of another 
endangered  species—the blunt-nosed 
leopard lizard. 


The canyon, in Los Padres National 
Forest, is about 214 hours northeast of 
Los Angeles. It was closed because of 
a presidential executive order that 
requires public lands to be closed to 
ORV's when they cause damage to the 
areas. From now on, the Forest Service 
says that ORV's will be confined to 31 
miles of designated trails in the area— 
which should help ensure the lizard's 
survival. 


Camping saves you cash 


Despite the escalating costs of camp- 
ing gear and campsite fees, living 
outdoors is still a lot cheaper than 
other types of vacation travel. Kamp- 
grounds of America recently released 
some figures that seem to document 
this convincingly. 

The average fee at a campground in 
the U.S. is about $4.50 a night, KOA 
says. That compares with about $28 
for an average motel or hotel room, 
according to AAA figures. The AAA 
also says that two people spend about 
$27 per day in restaurants while trav- 
eling. That's where campers save even 
more, by preparing their own meals. 

Do these savings get wiped out by 
the investment in camping gear? They 
could, if you go out and purchase an 
expensive recreational vehicle that 
consumes a lot of fuel. But KOA claims 
that you can get a basic camping pack- 
age of tent, sleeping bags, camp stove, 
lantern, and cooler for about $200. If 
you hold your investment to that 
amount, you could probably save mon- 
ey in one vacation—lots more if you 
use the same gear in subsequent years. 


Snowmobile races upcoming 


The 14th annual Saint Paul, Minn., 
Winter Carnival 500-mile snowmobile 
race takes place this month, beginning 
on January 22 in Winnipeg, Manitoba. 
Drivers wend their way southward for 
four days through the Minnesota towns 
of Thief River Falls, Bemidji, and Alex- 
andria before crossing the finish line in 
Saint Paul. 

There will be $45,000 in -cash 
awards to the top 20 finishers this 
year, with a first prize of $12,000. To 
me, this serves to show how far snow- 
mobiling has come. | remember when a 
bad case of frostbite was the typical 
reward for such competition. 

Officials have scheduled a Le Mans- 
style start for the race this year—a 
new twist in this type of grueling race. 
There will be daily starts and finishes 


in each city for the spectators to view. 

If you'd like to participate or view 
the race, you can get more informa- 
tion from the Saint Paul Winter Carni- 
val, Bremer Building, 98 E. Seventh 
St., Saint Paul, Minn. 55101, or from 
any of the Chambers of Commerce in 
the cities mentioned above. 

United States Snowmobile Assn. 
Sno-Pro races this month will be held 
in Peterborough, Ont. on the 7th; 
Montreal, Quebec, on the 14th; and in 
Eagle River, Wis., on the 21st. 

The "World Series of Snowmobil- 
ing" will be held in Fulton, N.Y., on 
February 23-25. The top racers in the 
U.S. and Canada will compete for 
$25,000 in prize money around a half- 
mile oval track. There's seating for 
over 8000 spectators at the track, 
located near Syracuse. 


RV tire-inflating aid 


One of the most annoying jobs I've 
ever encountered is the chore of check- 
ing the air pressure of the inner tires of 
dual-rear-wheel RV's. At best, it's 
clumsy. At worst, it's impossible to 
either check the psi or add air. So why 
not just ignore it? 

Obviously, fuel economy, tire-tread 
wear, and even handling could be 
adversely affected if air-pressure levels 
get too low. One of the handiest solu- 
tions to this is the recently introduced 
Milton Safe-T-Flate valve-stem exten- 


sion. It's a six-inch hose (shown 
above) that clamps to the outer wheel, 
after you attach one end to the inner 
valve stem. 

The valve extensions are sold in 
auto-supply stores and RV dealerships; 
cost, $16 per pair. You can get addi- 
tional information from Milton Indus- 
tries, Inc., 4500 West Courtland St., 
Chicago, IIl. 60639. 

Next thing I'd like to see in this area 
is the junking of fancy wheel covers 
that totally cover the valves of RV 
tires. I've often asked RV makers why 
they use these nonfunctional and ex- 
pensive covers that don't even pro- 
vide a hole for the valve to be checked 
or filled. "The customers like them,"' is 
the usual answer | get—a sad com- 
mentary on modern-day common sense, 
or the lack of it. Gs) 


The fun's up and Santana's got it. j 
For 1979, Santana Surfers, Family Vans. f 
and Vancampers offer you a whole new 
world of excitement. È 
There are new special edition interiors. Co 
And a model lineup that's guaranteed to : 
make you want to hit the road, or the 
beach, or the mountains —this weekend! | 
See why we call Santana the all 
around fun-car. 
Now at your Santana dealer. 


For information write: Fleetwood-Santana 
Dept. M19 , PO. Box 7638, Riverside, CA 92523. 


The World's Largest Manufacturer of Recreational Vehicles 


So I 


DRIVING IN SNOW THIS WINTER? 
YOU NEED THE RADIAL CHAIN! 


e Superior design won't damage radial tires 
¢ 25% faster dry pavement speeds 
« One minute per tire installation 
* No jacking, no rocking, no tools needed 
e Tested at 11% greater traction on ice 
+ Smoother, quieter —less tiring ride 

P -Easy, » California approved 

ik Sl Use VISA or MASTERCHARGE 

$36.95 for 10" to 13" wheels 
$39.95 for 14" to 16" wheels 


Guaranteed for one year for repair or replacement 


* Flexible cable 
eliminates 


sidewall wear. . Patented trac- 


tion teeth grip 
in deep snow. 


| CALL COLLECT 802-868-7303 

| Give us your car make, model and year along with 
your tire make, size and snow or regular to insure 
proper fit. Or write the above information with card 
number or check to: CHAMPION CABLE CHAIN INC. 


em CAE CHAIN INC. 
313 Fourth St., Swanton, Vermont unc Af 
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DETROIT REPORT 


By JIM DUNNE 


Four-wheel-drive Concord 


Admittedly looking for areas in the car 
market not covered by its bigger 
competitors, AMC hopes to sell a four- 
wheel-drive version of its Concord. The 
company would offer a full-time system 
similar to that offered on Jeep models. 
Scheduled for the 1979 model year, 
the four-wheel-drive car would be the 
only one produced domestically, and 
would provide AMC with a valuable 
exclusive in areas of the country where 
four-wheel drive is a necessity. 


Free fix for Honda 
head gaskets 


If your Accord went sour, and it's one 
of those sold during 1976 and part of 
1977, Honda has a free fix for you. 
After selectively fixing a number of 
engines—some for free, some not— 
Honda decided to replace head gas- 
kets across the board, without 
charge—even after the original war- 
ranty had expired. A mid-1977 design 
change on the cylinder head stopped 
the problem. 


Plastic in engines 


Plastic parts are being considered for 
engine use, but replacement of metal 
components will be a slow process. 
Light weight and cheaper shaping 
costs make plastics attractive materi- 
als for engine parts. First uses will be 
in areas such as valve covers, oil pans, 
and fan shrouds. Most plastics can't 
yet take the stresses and temperatures 
of internal engine parts, so these 
items are farthest from changeover. 


Buick to build 
only V6 engines 


Buick will stop V8-engine production 
at the end of the 1979 model year, 
when the division will switch over to 
V6 production at all plants. Right now, 
the division builds only one V8, a 350. 
It buys the 403, 305, 301, and another 
350 from other GM divisions. Buick 
will continue to offer a full range of 
V8's in its cars, but they will be 
supplied from outside the division. For 
at least the next two years, Buick will 
build only its present 90-degree V6. 


The five new X bodies 


GM plans to offer a variety of body 
styles in its new X-body series, includ- 
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ing two- and four-door fastbacks and 
two- and four-door notchbacks. In 
addition, a special slantback coupe 
wil! be built exclusively for Chevrolet. 
Buick and Oldsmobile will get the 
notchbacks; Chevrolet and Pontiac will 
get the fastbacks. These new cars will 
be smaller and tidier on the outside, 
but will offer passenger and luggage 
space similar to that in the present 
cars. At an overall length of 176.7 
inches, they'll be 20 inches shorter 
than the present Nova/Phoenix/Ome- 
ga /Skylark they replace. 


More four-speeds 


You'll soon be driving a four-speed, 
but not necessarily one of the manual 
variety. Modern four-speed automatics 
will quickly put overdrive in every car. 
As previously reported here, Ford and 
GM have systems in the works for their 
1980 big cars. These are like present 
automatics, except that a fourth gear 
shifts in at cruising speeds to provide 
a 15-20-percent fuel-economy boost. 
Now Ford is working on another type, 
this time for its smaller cars. Of 
course, the extra gear does mean these 
new transmissions are going to cost 
more, but the auto companies must 
meet government fuel-economy  stan- 
dards, and are willing to have the 
customer pay the added price. 


More Buick turbo power 


This year there are three Buick turbo- 
charged V6's, and more power. "We 
opened them up as much as possible, 
for more air movement," reports chief 
engineer Lloyd Reuss. "That's how we 
got the [power] boost across the 
board." Better cylinder-head design, 
bigger valves, and improved manifolds 
contributed to the freer breathing. The 
base Turbo now develops 170 horse- 
power, up five from 1978. The new 
engine in the Riviera Turbo achieves 
185, because the long engine compart- 
ment allows the turbo system to be 
mounted at the rear of the engine, 
where temperatures are lower. 


Pickup mileage improvements 


Auto makers have two solutions to the 
problem of meeting the recently im- 
posed fuel-economy standards for pick- 
ups and vans, while still maintaining 
engine power and vehicle carrying 
capacity. The most promising is a two- 
speed rear axle, for cruising and heavy 


hauling. When running empty, the vehi- 
cles can cruise in the very low axle 
ratio and get substantial fuel savings. 
When loaded, the power ratio will be 
selected. The EPA will test these vehi- 
cles twice—once in each axle ratio— 
then average the results for the final 
economy ratings. The two-speed will 
allow a V8-powered light truck to get 
20 mpg or more when unloaded. That, 
it is hoped, will make up for the 14- or 
15-mpg economy when running loaded. 
The second solution is to use dual- 
displacement engines. They run on all 
cylinders when power is needed, but 
automatically switch to fewer cylinders 
when it is not. Fuel savings with this 
engine can be in the 30-percent range, 
and that could be enough to continue 
V8 engines in small trucks for at least 
a couple of more years—or until the 
fuel-economy standards become even 
stricter. Ford was a pioneer in dual 
displacement, but Chevrolet is now 
deeply involved also. In no case, 
however, will both systems be used in 
the same vehicle, since they would 
work against each other. 


More on GM diesels 


General Motors is planning to build 
20-25 percent of all its cars with 
diesel engines by 1985. . . maybe. The 
company is still concerned about die- 
sel emissions and their effects on the 
air we breathe. First reports from 
researchers say diesel exhaust is not 
harmful to humans, but GM is still 
waiting for a final health approval for 
the engine. Once it's given, the compa- 
ny will launch a major swing to 
diesels, with every car division build- 
ing at least one type. The diesel is the 
quickest solution to meeting the gov- 
ernment's required 27.5-mpg fleet av- 
erage in 1985. Even if diesel exhaust 
is found harmful, GM and other auto 
companies may put filtering devices in 
their exhaust systems to eliminate the 
hazard, in much the same way catalyt- 
ic converters now reduce gasoline- 
engine emissions. 


Mercedes no-skid brakes 


The first four-wheel, no-skid braking 
system has been introduced by Mer- 
cedes on its most expensive European 
models, and will eventually be availa- 
ble on all of its European cars. It won't 
be available here until after that, when 
production facilities have been  ex- 
panded to meet demand. The system is 
the latest development of the Mer- 
cedes no-skid system first demon- 
strated in 1970. In essence, it pumps 
the brakes four to 10 times per second 
to prevent wheel lockup during panic 
stops. The system is controlled by 
sensors at the front wheels and drive 
shaft that detect when a wheel is 
about to lock. The pumping action 
takes place almost instantaneously, 
under direction of an electronic control 
unit. No-skid automatic systems allow 
the driver to steer when brakes are 
fully applied, and are especially effec- 
tive on wet or icy roads. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Over the Fill, Again. In your Sep- 
tember 1978 column one of your an- 
swers stated that you should never 
operate the vehicle at highway speed if 
the transmission oil level is above the 
full mark. I'd like to know why. 

J.J.L., Jr., Knoxville, TN 


When the oil level in automatic trans- 
missions is above the full mark, there is 
no room for expansion and the gears 
will churn the oil, producing oil aera- 
tion, which may result in over-heating 
and improper lubrication. The over- 
heating can cause distorted clutch 
plates and cause the facing material to 
take on a gritty or powderv texture. A 
complete loss of facing and bonding 
material may also take place. Too much 
fluid may also cause foaming which 
may prevent the transmission from 
functioning properly and may also 
cause the fluid to blow out the transmis- 
sion filler tube. If you find the fluid level 
above the full mark vou should drain off 
enough fluid to bring the level between 
the add and full marks on the dipstick. 


P-Z-L Performs. Is your new P-Z-L 
Motor Oil compatible with your 
10W-40 oil if an addition is needed and 
P-Z-L is not available? 

H.Q.U., Omaha, Nebraska 


P-Z-L is compatible with Pennzoil 
I0W-40 and other Pennzoil Z-7 multi- 
viscosity and single grade oils. There- 
fore, if vou have to add oil while travel- 
ing and P-Z-L is not available, vou may 
add any grade of Pennzoil Z-7 oil and 
feel confident that vour engine will be 
protected. 
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Gaskets Away! I have a 1968 car that 
keeps blowing its head gasket. The last 
time the car did this, the two middle 
cylinders were half-filled with water, 
and the oil also had water in it. Is there 


anything I can do to stop this from hap- 
pening short of replacing the entire 
engine? 

J.W., Burley, Idaho 


The fact that vour car has blown a head 
gasket several times indicates a possi- 
ble warped head or perhaps a cracked 
block between the middle cylinders. 
These defects are sometimes extremelv 
hard to detect. You should make sure the 
gasket is sealed properlv. You should 
also bear in mind that proper tightening 
of head bolts to factory torque specifica- 
tions and in correct sequence is essen- 
tial for proper gasket sealing. 


It's Cold Up There. In the area that I 
live, itis not uncommon for the temper- 
ature to stay between 20°F. and 40°F. 
below zero all winter. I've been run- 
ning my Chevy engine on 10W oil. 
When I start the car in the morning, the 
fast idle cam races the engine up to 1700 
RPM. At these extreme temperatures, 
is it possible for the 10W oil to flow and 
circulate adequately at this RPM during 
warm-up? 

T.S., Chitina, Alaska 


For the extremely low temperatures ex- 
perienced in vour area during the win- 
ter, an SAE IOW oil would be border- 
line on circulation during warm-up. 
We'd suggest a 5W-20 or 5W-30 during 
this cold season, and then a change to a 
higher SAE viscosity when the weather 
warms up. 


No Harm Done. I've been using only 
Pennzoil Motor Oil in my VW diesel 
Rabbit. I'd like to know if the diesel 
fuel dilutes or contaminates the oil in 
any way. 

R.M.S., Clinton, lowa 
All internal combustion engines have 


some fuel dilution due to blow-by of in- 
complete combustion during the 


warm-up period. Because diesel fuel 
has more oil in it than gasoline, the af- 
fect on wear in the engine is minimal 
and diesel engines usually enjoy a much 
longer life than gasoline engines. The 
most damaging contaminant in diesel 
engines is fuel soot or carbon. It can 
accumulate and thicken oil causing re- 
duced flow. Therefore ''CC'' (diesel- 
service) oils have a high detergent- 
dispersant level to help control fuel soot 
and remove it at each oil drain. 


A Dry Answer. I am required to lubri- 
cate a number of small horse power 
electric motors on a regular basis. The 
instructions that come with the motors 
specify lubrication of the bearings with 
non-detergent oil. What will happen to 
the bearings if I use a detergent oil 
instead? 

W .J.P., Sun City, Arizona 


Motor manufacturers usually recom- 
mend a non-detergent oil to lubricate 
the bearings on electric motors because 
of the possibility of dampness in the 
areas where these motors are installed. 
If moisture comes in contact with a 
detergent oil, an emulsion will form 
which could possibly cause bearing 
failure. This does not occur with. a 
non-detergent oil. 


WE’RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell ws afew things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 90 Years 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


Anti-zap tip 


With crisp winter weather upon us it's 
important to note that while one princi- 
pal enemy of your pocket calculator is 
humidity, another is lack of humidity. 
That's because when humidity goes, 
static electricity comes. You can blow 
your calculator with it. 

This problem has been pointed out 
to Popular Science by two concerned 
people at Sears Roebuck—Paul E. 
Wolff, business-machines buyer, and 
R. N. (Bob) Jandeska, electronics 
engineer. Now confirmation comes 
from a reader, Karl F. Steinhauer, of 
Des Plaines, IIl.: 

“After walking across a thickly 
napped nylon carpet on a cold winter 
day," he writes, ''| fatally zapped a 
calculator plugged in for charging. A 
spark of static electricity from my hand 
did it as | reached to pick it up.” 

Not quite fatally, as it turned out. 
The calculator is a programmable TIl- 
57 and Mr. Steinhauer reports that the 
maker repaired it promptly, at no cost. 

There's a way to avoid this problem, 
long familiar to photographers. Touch 
a ground that will rid you of the static 
charge before you pick up your calcula- 
tor. If you find the problem a frequent 
one, the Carpet and Rug Institute has 
some other suggestions. Try putting a 
humidifier on your furnace or adding 
moisture to the air by some other 
method. Or you can spray the carpet 
with an anti-static agent once or twice 
a winter. 


Vocabu-lator, anyone? 


The amount of reader mail dealing 
with words calculators can spell indi- 
cates that this amusing game contin- 
ues to flourish. Rather than print the 
word lists submitted, I'll just remind 
you that the game is played by produc- 
ing a display that looks like a word 
when it is turned upside down. 
Depending on your calculator—and 
how fussy you are—you will be able to 
see zero as O and possibly as D, 1 as 
l. 2asZ, 3as E, 4 as h, b as S, 6 as g. 
7 as L, 8 as B, and 9 as g. The idea is 
to make up a vocabulary from these 
letters, and games to use the words. 


Puzzle time 


Let's say you're an old hand at the 
lathe and can turn and finish a walnut 
bowl in about 35 minutes. The same 
chore takes your junior partner an 
hour. Assuming that you will both work 
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the same number of hours, how many 
minutes should you figure as the aver- 
age working time per bowl? 


That cable question 


Did you find the lineman problem 
published in November a real dilly? All 
you were asked to do was to connect 
four houses, at the corners of a 10- 
kilometer square, using no more than 
28 kilometers of cable. I'm sure you 
quickly noted that running cable along 
three sides used up 30 kilometers, and 
that following the diagonals wasn't 
quite good enough either. For that 


route you'd need cable equal to twice 
the hypotenuse of an isosceles right 
triangle of side 10. That's twice the 
square root of 200—more than 28.28. 

With only 28 kilometers of cable to 
work with, here's the surprising way to 
lay out the job. Draw a line from each 
of two adjacent corners so they inter- 
sect within the square to form an angle 
of 120 degrees. Do the same for the 
other two corners, then join the points 
of intersection. 

Compared with discovering this ar- 
rangement, going on to show that it 
consumes a mere 27.32050807 kilome- 
ters of cable is almost a cinch. 


Trig with any calculator 


One group of keys you're likely to miss 
if your calculator doesn't have them is 
the trio for the principal trigonometric 
ratios. These are useful for a great many 
things, such as cutting rafters or trim- 
ming paneling to fit a roof pitch. 

Finding trig tables when you need 
them is a nuisance—and it's easy to 
forget how to read them. So it's good 
to know that even without trig keys, 
your calculator can derive very close 
approximations of any of these useful 
ratios. The basic routine is to find the 
sine of the angle, from which you can 
get the cosine or the tangent. 

Here's how to approximate a sine: 
Divide the number of degrees by 
57.296 and square the result. Subtract 
10 and square the result. Add 20. 
Multiply by the number of degrees. 
Divide by 6875.5. 


If you try that on your calculator 
you'll know you've done it right if it 
tells you the sine of 30° is 0.5 and sin 
60° is 0.866. l 

If it's a cosine you want, apply the 
same formula to 90 minus the angle. 
Thus cos 30^? is sin 60*. That may be 
useful in working the cable problem. 

The third of the common trig ratios, 
the tangent, is the one you most often 
want for construction problems. For 
example, what will the rise be in a 
shed roof if the joist is 20 feet long 
and the pitch angle 30 degrees at the 
eave? For this you have to find the 
tangent of 30 degrees and multiply it 
by 20 feet. 

Dividing the sine of an angle by its 
cosine gives you the tangent. As al- 
ready noted, dividing sin 30? by cos 
30° means dividing 0.5 by 0.866. 
Twenty times that result tells you the 
rise is 11.547 feet. 


True confession 


Since confession is known to be good 
for the soul, here's mine. Like most 
people, | learned in high school that 
sines and cosines and tangents repre- 
sent ratios of lengths of sides of any 
right triangle—side adjacent to the 
acute angle in question, side opposite 
the angle, and long side or hypotenuse. 
But I'll be blessed if | can remember 
which is which. That's why a bit of 
gummed paper on the back of my 
calculator has this reminder on it: 
app. opp saj 
TAN-adj SIN—hyp COS=hyp 


Time and numbers 


With nearly everyone now owning at 
one ordinary electronic pocket 
its no wonder 


least 
miracle, 
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specialized 
EQ 


models are burgeoning. The TI-1790, 
or DataChron, you see here is a take- 
along device for sportsmen and travel- 
ers that converts from  full-function 
calculator, with memory, to stopwatch, 
to clock with 10-second alarm. Its 
liquid-crystal display will run a year or 
more on one set of batteries. Suggested 
retail price is $50. Details from Texas 
Instruments, Inc., Box 53, Lubbock, Tex. 


75222. 
PS calculator columnist Darrell Huff 


(P.O, Box AS, Carmel, Calif. 93921) 
is the author of How to Lie with Sta- 
tistics, How to Take a Chance, and 
other works. He welcomes comments, 
solutions, and suggestions. 
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Eagle Flight, Left Heading Two-Three-Zero. .— — 


TEAMWORK. Electricians. Mechanics. Pilots. 
Radio repairmen. Security police. Fuel and hydraulic 
specialists. All working together. Each dedicated to 
their profession, the Air Force, and America. 

GREAT OPPORTUNITIES. lf you enlist, you're 
trained in one of over 140 jobs. You earn good pay. You 
can even work toward an Associate Degree through the 
Community College of the Air Force. 

If you're already college bound, Air Force ROTC 
offers a wide range of scholarships. And the Air Force 
Academy offers one of the finest educations anywhere. 

Air Force Officer Training School is an option if 
you're already out—or almost out— of college. It's a 
chance to put what you ve learned to work. 

And if you d like an extra paycheck every month, 
check into part-time service in the Air Force Reserve. 

GET ALL THE FACTS. Contact your Air Force Re- 
cruiter. Fill out and mail the attached card, Or call toll 
free 800-523-5000 (PA: 800-362-5696). 


It’s a great way of life! 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is — to Your Health. 
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Your windows and glass doors are 
your biggest heat leak—even if they 
are double or triple glazed. Window 
shades may seem to be a trivial 
subject for a magazine cover. But the 
one we're showing this month is the 
cleverest solution we have seen for a 
major energy-conservation problem. 

Until now there simply has not been 
an effective and convenient way to 
bring the insulating value of glass- 
covered areas up to the heat-flow 
resistance of a stud wall with 3'^ 
inches of fiberglass. If the glass area of 
all residential and commercial build- 
ings in the country could be insulated 
to that value, it has been estimated 
that the energy saved would mean 
that somewhere between 20 and 40 
billion gallons of imported oil would 
be spared every year. The Department 
of Energy apparently thinks the Insulat- 
ing Shade can make an important 
contribution to our energy-conservation 
program. The owners of the patent 
submitted a proposal based on their 
design to the Office of Energy Related 
Inventions (OERI), a branch of the 
National Bureau of Standards. As a 
result of a favorable evaluation, the 
DOE has awarded them a research- 
and-development grant. 

We were not content to accept just 
the laboratory report of an independent 
testing company (Dynatech R/D Com- 
pany). We wanted to see what prob- 
lems an ordinary homeowner would 
find in installing the Insulating Shade. 
We assigned one of our most trusted 
contributors, A. J. Hand, to install one 
in his home and live with it for a while. 
Read his candid report beginning on 
page 76. 


More on driving to save fuel 


Would you believe a U.S. production 
car that gets 85 mpg? This is not a 
report on a new technological break- 
through, but a follow-up on an item in 
my last month's column. In a Detroit- 
area running of the National Fuel Econ- 
omy Challenge conducted by the 
Sports Car Club of America and the 
DOE, a 1976 Chevrolet Vega topped 
85 mpg and a 1978 Chrysler LeBaron 
bettered 62 mpg. The EPA rating on 
the Vega is 27 mpg and LeBaron's is 
20 mpg. Of the 47 cars entered in the 


event, only nine drivers failed to get 
better mpg than the EPA ratings on their 
cars. All the entries were inspected 
before the run to make sure they had 
not been tampered with. The winners 
went through a more thorough exami- 
nation after the contest. 


Whatever happened to... 


Meanwhile technology progresses 
slowly. Over the past several years, we 
have given you feature stories on all 
major automotive innovations under 
research and development. Evidence 
that they were not all pipe dreams 
comes from DOE's 15th Highway Vehi- 
cles Contractors Coordination meeting. 

DOE program managers and their 
contractors in the automotive heat- 
engine field reported on their work 
with Stirling engines [PS, June '74]. 
gas turbines [PS, April '76]. improved 
configurations for internal-combustion 
engines [PS, July ‘75 and Jan. ‘77], 
alternate fuels [PS, April ‘75 and June 
'78], bottoming cycle engines [PS, Jan. 
'76], and continuously variable trans- 
missions[PS, Dec. '76]. Among the ex- 
hibits and demonstrations were a Stirl- 
ing-engine Buick Opel, a truck engine 
using a Rankine bottoming cycle that 
could improve fuel economy by 15 per- 
cent, and a continuously variable trans- 
mission said to improve fuel economy 
by 20 percent compared to a three- 
speed automatic transmission. 


Solar incentives 


Now that Congress has finally passed 
legislation providing tax incentives for 
solar-energy installations, our strug- 
gling solar-energy industry may come 
out of its doldrums. While these incen- 
tives are added reasons to encourage 
homeowners to move toward harvest- 
ing the sun's energy for home heating, 
it is more important than ever for 
you to proceed cautiously. There are 
hundreds of honest, trustworthy, and 
reliable solar-hardware dealers and 
manufacturers across the country. But 
unhappily there is also a large number 
of fly-by-night operators whose only 
interest is to cash in on the wide- 
spread publicity and make a quick 


buck. There are also some honest deal- 


ers with insufficient capital who are in 


danger of going bankrupt. Your best 
defense against a solar disaster is to 
inform yourself—about the only protec- 
tion you can count on to avoid being a 
victim of fraud or incompetence. 

The energy tax bill passed by 
Congress provides homeowners pur- 
chasing solar, geothermal, or wind 
equipment from April 20, 1977, 
through December 31, 1985, with a 
tax credit of 30 percent on the first 
$2000 and 20 percent on the next 
$8000 spent on such installations for a 
total credit of $2200 on an expenditure 
totaling $10,000. The credit can be 
carried forward two years if needed. 
You can also get a credit of 15 percent 
of the first $2000 spent for insulation, 
storm windows, or other conservation 
devices up to a maximum of $300. You 
may also get credit for some passive 
solar installations, but the  require- 
ments are subject to varying interpre- 
tations—you should get an opinion 
from your local IRS office if you are 
going this route. Provisions for bank 
loans to finance solar installations at 
lower interest rates are another part of 
the legislation. 

Here are some tips to make you a 
smart buyer of solar energy: 

€ Don't buy from a door-to-door 
salesperson or from a telephone solici- 
tation. 

9 Look for a reputable local mer- 
chant and check out his status with 
local banks and the Better Business 
Bureau. 

6 Ask your dealer for names of at 
least three customers for whom he has 
made installations and go talk to them. 

€ Make your own financial ar- 
rangements and do your own computa- 
tions on your total costs and potential 
savings. Do your own checking with 
the IRS and local tax people about the 
tax implications. 

€ Get a written contract specify- 
ing the scope of the work and a firm 
price before any work is done. 

® Get a written warranty cover- 
ing materials, workmanship, and per- 
formance. 


JANUARY 1979 |.63 


The untold story 


Glinting in the sunlight, Skylab looms lopsided against the in 1974 by the last Skylab crew before they returned to 


blackness of space. The solar wing at left lost its twin dur- 
ing launch. This head-on shot of the space station was taken 


With inspired maneuvers 
NASA has halted Skylab's 
plunge toward earth—for now 


By EDWARD EDELSON 


When I interviewed NASA’s Bill 
Peters at the Johnson Space Cen- 
ter on July 5, we both thought that 
the long fight to save Skylab had 
been ‘won. 

We sat in a small office in Hous- 
ton, just off the empty, echoing 
room that had housed Mission 
Control for the Apollo moon 
flights. Step by step, Peters led me 
through the complex story of how 
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he and a few other NASA special- 
ists had awakened a spacecraft that 
had been sleeping for four years in 
the hostile emptiness of outer 
space. 

They had scrounged equipment, 
made up rules to cover situations 
not found in any book, used a few 
scattered clues to diagnose what 
was happening more than 200 miles 
above the earth, and invented tech- 
niques to handle unique problems. 
And they apparently had slowed 
Skylab’s spiraling descent to earth, 
putting the 85-ton craft in an atti- 
tude that would reduce atmospher- 
ic drag and keep it aloft until the 
Space Shuttle arrives late next 
year. 


earth. Four years later, Skylab's remaining solar arrays were 
still able to generate the power needed to stop its fatal fall. 


You couldn't exactly say they 
had accomplished the impossible. 
But you could say that they had 
done what no one had ever even 
tried to do before, and had done a 
few things that everyone said 
couldn't be done. 

So while Peters wasn't relishing 
another one of the 18-hour work 
days that had become routine dur- 
ing the Skylab rescue effort, he had 
good reason to feel satisfied. On 
that steamy Houston morning, it 
seemed that only a few finishing 
touches remained before the effort 
could be marked down as a success. 

Neither of us could know that 
the Skylab story was just begin- 
ning. Before that week was over, 


almost all the gains that had been 
made so painstakingly since the 
rescue effort started in March were 
to vanish. Soon Skylab would go 
completely out of control again. 
Only some endless days of disci- 
plined work would bring it back 
into line. Even as I write this, the 
ultimate end of the Skylab story is 
in doubt. 

But if the July rescue project 
had failed, the end would have 
been certain: a fiery death when 
Skylab plunges back to earth some 
time in 1979, scattering metal over 
an area up to 3000 miles long and 
100 miles wide. A few of those 
chunks could weigh more than two 
ions. If they should hit a city— 
which NASA says is extremely 
improbable—they could do serious 
damage. 

It was the prospect of such a 
death for Skylab that sent Bill 
Peters and a few other NASA 
experts to Bermuda last March. 
Why Bermuda? If you understand 
that, you can get a handle on some 
factors that have made the Skylab 
story so peculiar. 

Improvised spacelab 


To start with, Skylab was essen- 
tially a salvage operation—an at- 
tempt to keep the space program 
going in the face of funding cut- 
backs. The spacecraft is really an 
upper stage of a Saturn 5 rocket, 
one of the launch vehicles that was 
left over when NASA scrubbed 
some planned moon missions be- 
cause Congress slashed the budget. 
To make that upper stage into a 
living space that could support 
three-member crews in space for 
months on end, NASA engineers 
used whatever equipment  hap- 
pened to be on hand. For example, 
a lot of Skylab's hardware—includ- 
ing its radio equipment—was built 
for use in the early '60's Gemini 
missions. 

That was why Bill Peters and 
crew went to Bermuda. When Gem- 
ini was designed, NASA was using 
ultrahigh-frequency equipment for 
space communications. Later, the 
agency switched to microwave fre- 
quencies, Of NASA's 12 tracking 
stations, only Bermuda and Ma- 
drid still had UHF capabilities. 
(Later, compatible equipment was 
installed at the Goldstone, Calif., 
station. ) 

That Skylab needed saving was 
in itself peculiar. Though the craft 
was plagued with troubles imme- 
diately after its launch [PS, Oct. 
73], it had successfully housed 
three crews. When the last astro- 
nauts left the orbiting lab in Febru- 


ary 1974, it was left in an orbit 
designed to keep it safely aloft 
until at least the early 1980's. 

Enter, of all things, sunspots. 
Skylab—and every other spacecraft 
in earth orbit—will come down soon- 
er or later because of drag caused 
by the few wisps of atmosphere in 
what we usually think of as outer 
space. Sunspot activity has a direct 
effect on the thickness of the atmo- 
sphere out there. More sunspots 
mean that the sun is spewing forth 
more of the matter and energy 
called the solar wind. That energy 
heats the atmosphere. As it is 
heated, it expands, and more gas 
molecules and ions from lower alti- 
tudes drift up. Density increases, 
and so does drag. 

NASA’s belief that Skylab was 
in a safe orbit was based on a rela- 
tively low estimate of solar activity 
in the 11-year sunspot cycle that 
began in 1976. Other experts pre- 
dicted a higher level of sunspot 
*ul and a shorter life for Sky- 
lab. 

By late 1977, the North Ameri- 
can Defense Command's (NO- 
RAD) satellite tracking system 
was teling NASA that Skylab 
probably would come down to 
earth by the middle of 1979. It was 
bad news at a bad time because 
the space agency was starting to 
think of lots of things that Skylab 
could do when the Space Shuttle 
starts operating. The Shuttle, a 
reusable launch vehicle [PS, Jan. 
"T1], will be able to put boxcar-size 
payloads into orbit. Unfortunately, 
development of the Shuttle costs a 
lot of money, and Congress is still 
in a penny-pinching mood about 
space. So Skylab, a fully equipped 
house already in orbit, began to 
look more attractive to NASA. 

Plans developed quickly. NO- 
RAD had determined that Skylab 
was coming down faster than 
scheduled because it was in a high- 
drag attitude in orbit (see dia- 
gram). So a group of NASA 
experts would reestablish contact 
with the spacecraft, start its dor- 
mant control systems working 
again, and put it in the ideal mini- 
mum-drag attitude that would keep 
it up for a year or so until the 
Shuttle was ready. Meanwhile 
NASA contractors would build a 
$30-million gadget called the Tele- 
operator Retrieval System, a strap- 
on rocket system that the Shuttle 
would carry up to boost Skylab 
into a safe orbit. 

For the rescue mission, NASA 
began assembling some of the old 
Skylab gang. Early in March, eight 

Continued 


With its nose pointing 90 degrees 
away from its direction of flight (top), 
Skylab was flying perpendicular to its 
orbital plane—presenting its full length 
broadside to the thin atmosphere drag- 
ging it down. To compound the prob- 
lem, the craft was performing a complex 
dance in space—both rolling rapidly on 
its axis and wobbling around in a wide, 
cone-shape path. In its current end-on 
velocity-vector orbit (bottom), Skylab 
flies with minimum drag, its nose al- 
ways headed in the direction of flight, 
and its solar panels always facing the 
sun. To maintain this attitude, the craft 
must slowly rotate on its pitch axis once 
every orbital pass. If it didn't, inertia 
would make it change orientation. 
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&£& The basic cause of the trouble: Skylab required constant 


men—four from the Johnson Space 
Center, four from the Marshall 
Space Center—arrived at Cooper's 
Island, a NASA facility in Bermu- 


“The first thing we did was to 
establish that we could even com- 
municate with Skylab,” said Bill 
Peters, the head of the team. 
“There were all kinds of theories as 
to what would happen to a space- 
craft that had been in space for 
over four years. We had to prove 
that we could talk to it and it could 
talk to us.” 

Communicating with Skylab 
wasn’t something that could be 
done at leisure. For 13 hours a day, 
the spacecraft’s orbit kept it com- 
pletely out of range of the Bermu- 
da station. For the other 11 hours, 
the station could contact Skylab 
once every 90-minute pass, when 
the spacecraft flew into the zone of 
coverage of the Bermuda antennas. 
On a good pass, when Skylab flew 
right through the middle of the 
zone, the station could keep contact 
for 11 minutes at most. On orbits 
when Skylab sideswiped the zone, 
the NASA team would have to 
settle for as little as three minutes 
of communication. 


Wake-up call to space 


First contact came on the even- 
ing of March 6. It proved to be a 
microcosm of the Skylab rescue 
effort: unexpected success followed 
by a puzzling, mind-stretching 
problem. 

Contact was made through the 
only two pieces of equipment the 
astronauts had left operational. 
They’d turned off everything in the 
Apollo Telescope Module (ATM), 
the tower perched atop Skylab’s 
Docking Module or nose. Left on 
were two digital command systems 
in the Airlock Module (AM) —the 
section between the cylindrical 
craft’s nose and the Orbital Work- 
shop where the astronauts stayed. 
The AM contains the electrical 
control and distribution gear for 
the entire spacecraft. 

The digital command systems 
receive messages and put them in 
proper form to run other instru- 
ments in Skylab. These two work- 
ing instruments were hooked di- 
rectly to the paddle-like solar array 
on one side of the spacecraft. That 
meant they could operate only 
when the solar cells were pointed 
at the sun. (The AM?’s batteries 
were completely discharged.) “We 
had a 50-50 chance of the solar 
array being in the sunlight,” said 
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Peters. “We just happened to be in 
the right attitude." 

A-signal was sent to turn on the 
telemetry in the AM so that the 
NASA team could get information 
about the status of the various 
systems on board Skylab. When 
the first signal was sent, the tele- 
metry went on and Skylab began 
transmitting data after four years 
of silence. The pens on the five 
strip-chart machines at the Bermu- 
da station began recording the jag- 
ged lines that represented pres- 
sures and temperatures on Skylab. 

Then trouble: The Skylab signal 
began to fluctuate. After two min- 
utes, it stopped. When it came back 
on a few minutes later, the space- 
craft’s transmitter sent only the 
carrier frequency, not the modula- 
tion that carried information. 

It took a while to figure that out. 
Finally, the NASA team arrived at 
an explanation. The transmission 
had stopped because the spacecraft 
was rolling much faster than they 
had thought. The solar cells had 
rolled out of sunlight, cutting off 
the electricity. (Later analysis 
showed that the rate of roll was 
more than one degree a second.) 
When the transmission returned, 
the signal was flawed because one 
of the spacecraft’s three DC-to-DC 
converters, which provided the lev- 
el voltage needed by the instru- 
ments, had failed. 

The failure apparently was 
caused by the low, irregular voltage 
that the converter got as the solar 
cells rolled into and out of sun- 
light. To prevent another converter 
burnout, the team decided to 
charge four of the eight batteries in 
the AM. They instructed the space- 
craft to use the power generated by 
the solar cells to charge the batter- 
ies—first a trickle charge to condi- 
tion the nickel-cadmium batteries’ 
electrolytes, then a full charge to 
bring the batteries up to their 33- 
amp-hour capacity. The men on the 
ground waited nearly three days 
while the batteries were charged, 
and the outcome was by no means 
a sure thing. 

“There were theories that the 
solar panels could be severely de- 
graded by having spent that long in 
space,” Bill Peters said. There 
were also concerns about the condi- 
tion of the batteries. As it turned 
out, there was very little degrada- 
tion on the panels—so little that it 
could hardly be measured. And the 
batteries were almost as good as 
brand new. Explained Peters, "If 
you take a nickel-cadmium battery 


and discharge it completely for a 
long period of time, you apparently 
build up its capacity to store ener- 


With the batteries fully charged, 
the AM's telemetry again turned 
on. This time nothing went wrong. 
With the AM transmitter sending 
good data on each pass, the NASA 
team started to bring the ATM, the 
other section of Skylab, back to 
life. This module is powered sepa- 
rately by its own X-shape array of 
solar cells. 

The first step was simple: Close 
a relay between the AM and the 
ATM. This activated its receiver- 
decoder—equipment similar to the 
digital command system in the 
AM, On command, this equipment 
turned on ATM’s transmitter, 
which immediately began sending 
telemetry down to Bermuda. 

There was a tougher challenge: 
recharging the ATM's 18 batteries. 
If you went by the book, it was 
impossible. The ATM’s batteries 
were designed with a special circuit 
that would take each battery off 
line as soon as the voltage dropped 
below 27 volts. So if a small charge 
began trickling into the battery, 
the circuit would take it off line 
almost instantly. Given that cir- 
cuit, it seemed that the batteries 
just couldn't be recharged. 

The only glimmer of hope came 
from a malfunction: One of the 
A'TM's batteries was working, even 
though it wasn't supposed to. Ev- 
ery time the solar cells rolled into 
sunlight, the battery put out power. 
So the NASA team began figuring 
out how they could do on purpose 
what one battery had done by acci- 
dent. 


Tricky trouble-shooting 


They came up with an ingenious 
method based on the difference 
between “instantly” and “almost 
instantly." It seemed that the cir- 
cuit took 10 milliseconds to shut 
down a battery. Someone figured 
out that by giving the battery 
many thousands of 10-millisecond 
pulses, they could build the voltage 
up to the magic 27-volt level. 

It was a tedious task, but by this 
time the eight NASA men on 
Bermuda knew that it had to be 
done. When they had gone down 
there, they had thought that Sky- 
lab could be saved if they simply 
started it tumbling. The spacecraft 
was flying more or less broadside 
(see diagram), so that its drag was 
at a maximum. Tumbling the 
spacecraft should reduce the drag 
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Skylab's angled flight path ranges 50 degrees above and flies over a different part of earth every 90 minutes. A few 


below the equator. If the earth didn't spin, Skylab would trace 
the same path on every pass (dark line). Instead the craft 


by half. But it turned out that a 50- 
percent reduction wasn't good 
enough. Skylab was coming down 
faster than had been thought. It 
would have to put into a mini- 
mum-drag orientation and held 
there, and that couldn't be done 
unless the ATM batteries were 
recharged. 

To do this, the NASA team had 
to return to home base. Before 
leaving Bermuda, they verified 
that the Skylab computer was oper- 
ating. Then, for a month and more, 
the team hammered out and tested 
the procedures they would use to 
bring the spacecraft under com- 
plete control. 

Herman Thomason, leader of the 
Marshall Space Center contingent, 
did innumerable dry runs on simu- 
lation equipment there. In Hous- 
ton, Bill Peters and his crew began 
building the control center that 
would carry out the actual proce- 
dures. 

They used the bare room that 
had once housed the equipment 
that received data from instru- 
ments on the moon. The room was 
available because money for moni- 
toring the instruments had run out 
[PS, Oct. ’78]. The crew's equip- 
ment—a computer and some termi- 
nals, a few cathode-ray tubes for 
displaying data—came out of stor- 
age or was switched from other 
assignments. 

The technique used to give Sky- 
lab orders was equally improvised. 
The command sequence was any- 
thing but automated. By telephone, 
someone at Houston would order 
an operator at one of the three 
UHF tracking sites to load a three- 


digit command number in a Space- 
craft Command Encoder, The oper- 
ator would acknowledge the order 
over the telephone, then send the 
command to the digital command 
systems, which would in turn send 
it to the appropriate system on the 
spacecraft. 

The Houston command center 
began operations on April 23. For 
more than a month, it did nothing 
but charge Skylab’s batteries. It 
was a tedious operation. Every 
time Skylab came into radio range 
of one of the tracking stations, 
instructions would be sent at the 
maximum possible rate—two a sec- 
ond—to the two ATM receiver- 
decoders. Each instruction would 
put a 10-millisecond trickle of elec- 
tricity from the solar panels into 
one battery. Over many days and 
with many thousands of instruc- 
tions, battery voltage would slowly 
build toward the 27-volt level. 
When it reached that point, it 
would shoot up suddenly to full 
charge. 

Four of the ATM battery sys- 
tems were defective. By the end of 
May, the other 14 were fully 
charged, as were the eight AM 
batteries. That was just a prelude 
for the trickiest and riskiest part of 
the entire mission—the effort to put 
Skylab into a_ stable, low-drag 
attitude. 


Complex command sequence 


In theory it was simple. Skylab 
was flying belly forward, rolling 
once every five minutes and 40 
seconds. The basic job was to move 
the spacecraft so that its sun 
sensor, located in the middle of the 


possible paths are shown. It is almost impossible to predict 
exactly where Skylab would crash if it should fall. 


X-shape solar-panel array, would 
lock onto the sun. To do that, 
Houston had to turn on three 
systems. 

First, Houston had to start the 
two 900-pound control moment gy- 
ros rotating. These regulate the 
craft's pitch, yaw, and roll. A third 
huge gyro had gone out of control 
during the manned mission, mak- 
ing the task of adjusting the space- 
craft's attitude considerably more 
complicated. 

Next, the team had to start the 
small rate gyros that sense the 
spacecraft's position. And finally, 
they had to turn on the computer 
that commands the attitude-control 
system of small, nitrogen-gas rock- 
et thrusters. 

But there were complications. 
While they were recharging the 
batteries, the NASA team found 
that Skylab was moving in an odd 
way. Not only was it rolling, but it 
also had a complicated wobble. Its 
wide end was moving in a bigger 
cone than the narrow end. 'This 
erratic wiggle would make locking 
on the sun sensor even more diffi- 
cult. In addition, all the equipment 
couldn't be turned on at once. 
Since the solar panels were rolling 
in and out of sunlight, full opera- 
tion for more than a day would run 
down the batteries completely. The 
NASA team had to work with three 
constraints: the eight-hour period 
every day when Skylab was out of 
reach of any station; limited per- 
iods during the other 16 hours 
when the spacecraft could be con- 
tacted from the ground; and the 
even more limited time during 


[Continued on page 152] 
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Solar 


attic house 


-simple low-cost system 
for winter heating, 
summer cooling 
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Unique two-chamber attic 
heats and cools a home 
designed by U.S. Dept. 
of Agriculture researchers 


By RICHARD STEPLER 

Nestled in a Georgia woods is a 
home you'd probably drive past 
without noticing. In fact, there's 
nothing much out of the ordinary 
about its appearance from the 
street—it's a conventional one-story 
ranch with a slightly unusual roof 
pitch. 

If you were to walk around to 
the backyard, however, you'd 
quickly spot one of the features 
that makes this home unique: a 
large glassed-in roof. 

The house is Solar Attic Proto- 
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type No. 2, located near Athens, Ga. 
It is but one example of a hybrid 
active/passive solar-home design 
that offers several exciting advan- 
tages: 

€ It's simple to build, using 
existing materials that are familiar 
to home builders. 

e It needs no expensive solar 
collectors attached to the roof; the 
home's attic collects the sun's heat, 
providing up to 75 percent of its 
space-heating requirements. 

€ Its solar heating system can 
work in reverse to help cool the 
house in summer. 

€ Solar water heating is relative- 
ly inexpensive to add to it. 

e Its solar system is low in cost, 
amounting, say the designers, to 
only about 15 percent of the total 
cost of the home. 
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See-through roof of Solar Attic Prototype 2 (photo) is double-glazed with tempered glass and UV-resistant Llumar. Cutaway 


'The solar attic is the brainstorm 
of a U.S. Department of Agricul- 
ture design team—research leader 
Ted Bond, architect Harold Zornig, 
and engineer Luther Godbey. 
They’re with the USDA’s Rural 
Housing Research Unit, in Clem- 
son, S.C. 

The first prototype solar attic 
house was built in Greenville, S.C. 
Prototype 2, shown on these pages, 
incorporates many improvements 
in the design. But these homes are 
only part of the story: 

National Homes, the prefab- 
home builder, has erected its own 
solar attic house in Fayetteville, 
Ind. The company is monitoring 
the home for a year before deciding 
whether to offer it in its prefabri- 
cated-home series. 

The Appalachian Regional Com- 
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shows the system components: two-chamber attic, blower, heat pump, ducts, and rock storage (see text for how it works). 


mission is sponsoring several solar 
attic houses throughout the Appa- 
lachians. Seven homes are under 
construction in this project. 

Plans to build the solar attic 
house are available from USDA 
Extension Service offices through- 
out the country (see the end of this 
story for details). Three variations 
in the design allow for differing 
climates. 

What good does the solar attic 
do for the house you’re living in, 
you ask? See “How to Retrofit the 
Solar Attic” on page 71 for two ways 
the system might be added to an 
existing home. 

In all, the solar attic house has 
six operating modes: three for heat- 
ing and three for cooling. Control 
of the system is done by a differen- 
tial thermostat, a device that com- 


pares various temperatures (collec- 
tor, house, storage) and activates 
system components accordingly. 
Here’s how it works: 


Heating modes 

The solar attic is divided into 
two chambers (see illustration): 
The upper chamber serves as the 
heat collector. It’s glazed to admit 
solar energy and sealed from the 
lower chamber, which acts as a 
return-air plenum. The heat pump’s 
evaporator coil, which supplies heat 
when the solar attic can’t, is located 
in the lower chamber. (The heat 
pump’s condenser coil, of course, 
is located outside the house; it’s 
visible in the photo, opposite page.) 

A 14-hp, four-speed air-distribu- 
tion blower in the upper attic 


chamber is capable of moving 1500 


to 1800 cubic feet of air per minute. 
When the sun has warmed air in 
the upper chamber, the differential 
thermostat starts the blower. It 
draws air from the lower chamber 
through a series of four- by 21-inch 
openings along the base of the 
upper chamber’s glazed surface 
(one is shown in the cross section). 
A gravity-operated polyester flap 
attached to the top of each opening 
prevents reverse circulation of cold 
air from the upper to the lower 
chamber at night. 

Heated air is ducted directly to 
the house or to the rock bin in the 
crawl space under the house. Air- 
flow arrows in the illustration show 
both modes. At night or during 
cloudy weather when no solar heat 
is available, stored heat is ducted 

Continued 
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from the rock bin to the home's 
living space by the heat-pump 
blower, but in the reverse direction 
from which it's stored. Here's why: 

Heated air enters the rock bin 
from the upper attic chamber in 
the heat-storage mode at, say, 120 
degrees. The rock it reaches first 
rises to this temperature. As the air 
travels horizontally through the 
rock bin, it gradually raises the 
temperature of the rocks in a right- 
to-left direction, until it exits via 
ducts for its return trip to the attic 
at, say, 70 degrees. 

When you want to remove heat 
from storage you reverse the air 
flow so it moves from left to right. 
Then air enters storage at, say, 68 
degrees, and exits at 120 degrees, 
since it reaches the hottest rock 
last. If storage is exhausted (tests 
indicate that storage is sufficient 
for three sunless days), the heat 
pump supplies heat. 

“It’s really a hybrid system rath- 
er than strictly active," explains 
architect Zornig. “Passive features 
are the large sealed and heated 
attic and the crawl space, which is 
also sealed and heated. The only 
heat loss is through the walls." 

Early in the heating season the 
house overheated because the rock 
storage became overcharged and 
warm air leaked through floor reg- 
isters. Gravity-type dampers were 
installed at each register to over- 
come this problem. 


Prototype 2's hot water is preheated in 
uninsulated absorber plates placed be- 
hind glazed roof. Mylar reflects addition- 
al insolation onto plates. Note provision 
for manual clothes drying. From the 
front (right), only the unusually pitched 
roof gives the house away. 


70 | POPULAR SCIENCE 


Maintaining a relatively airtight 
attic also proved bothersome. As 
wood dried, cracks developed, and 
air leaked through every crevice. 
Air also leaked through imperfect 
seals in ridge and soffit vents. It’s 
important that the homeowner pay 
close attention to caulking and 
sealing—especially during the first 
couple of heating seasons—if opti- 
mum system efficiency is to be 
maintained. 

Despite these minor hitches, Zor- 
nig says that the system performed 
well during the first winter. “Attic 
temperature never became too hot, 
peaking at about 110 degrees dur- 
ing clear winter days,” he reports. 
Collection efficiency peaked at 
about 68 percent on one relatively 
warm, sunny winter day. 


Cooling modes 


An air-intake vent on the north 
side of the upper attic chamber 
(visible in the front view of the 
house, below) is opened in summer 
to draw in cool, nighttime air. It’s 
ducted directly to the air distribu- 
tion blower (now isolated from the 
upper attic chamber), which either 
circulates cool air directly through 
the house or cools the rock storage. 

During the day, cool air from 
storage is circulated through the 
house by the heat-pump blower. 
Air flow through storage is re- 
versed for the same reason as in 
heating, except that in cooling, of 
course, you want air to encounter 
the coldest rock last. 

Additionally, soffit and ridge 
vents are opened in summer to 
ventilate the attic and thereby 
reduce the home’s cooling load. 
These function both by forced cir- 
culation—the blowers force return 
air from the house into the lower 
and upper chambers, respectively, 
and out through the ridge vent; and 
by natural thermosyphon—as air 
heats up in the upper chamber .it 
rises and exits via the ridge vent. 


This draws in cooler air through 
soffit vents in the lower chamber. 
“The lower chamber," says Zornig, 
“stays 30 degrees cooler in summer 
than most conventional attics.” 


Solar hot water 


Domestic hot water is preheated 
throughout the year in unglazed 
and uninsulated absorber plates 
placed on the floor under the glaz- 
ing in the attic’s upper chamber 
(see photo below). Aluminized 
Mylar reflects additional insola- 
tion onto the plates. Maximum 
water temperature achieved in the 
test house: 140 degrees. If the attic 
drops to 35 degrees, the absorber 
plates automatically drain. 

The 1288-square-foot house is 
well insulated: Floor, walls, and 
ceiling have  six-inch-thick fiber- 
glass batts. There’s an_air-lock 
(double-door) entry, and all win- 
dows are double glazed. 

Prototype 2’s collector consists 
of 381 square feet of double glazing 
angled at 50 degrees (latitude plus 
15 degrees). Outer glazing is 14- 
inch-thick, low-iron-content, tem- 
pered glass. Inner glazing is a 
specially treated ultraviolet resis- 
tant polyester called Llumar made 
by Martin Processing Co. of Mar- 
tinsburg, W. Va. It has a 10-year 
estimated life. 

The tempered glass is set be- 
tween the rafters on 2x2 spacers. 
Llumar is stapled to the inside 
edge of the spacers, leaving a one- 
inch air space. An alternate glaz- 
ing, used in the first prototype, is 
translucent X fiberglass-reinforced- 
plastic panels. The designers used 
glass and polyester in the second 
prototype because tests indicated 
that from 10 to 20 percent more 
solar energy would be transmitted 
through this combination. “Also,” 
says Zornig, “tempered glass is 
now available at 59 cents per 
square foot. That’s about the same > 

[Continued on page 146] 
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solar attic 
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Another project undertaken by the USDA 
design team involved retrofitting the so- 
lar attic system to existing homes. Two 
houses were chosen, each with 1043 
square feet of living space. One, near 
Norris, S.C., got a free-standing solar 
unit (photo at left). The second, near 
Pendleton, S.C., was equipped with an 
attached system (right). 

First—essential for any solar retrofit— 
insulation was added to the ceiling and 
craw! space of each house, doubling ther- 
mal resistance. Storm windows were also 
installed. These improvements reduced 
the homes' heat demands by 23 percent. 

The solar retrofits are constructed as 
shown in the drawings. The collector is 
angled at 50 degrees (latitude plus 15 
degrees). There is one cubic foot of rock 
for each square foot of collector. 

Two 1/6-hp blowers move the air; 
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Free-standing retrofit was chosen for Norris, S.C., house 
because it was oriented southeast with a carport along south 
wall. Unit is also used for clothes drying and water heating. 
(Absorber is visible behind glazing in the photo.) 
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one, located in the collector, moves air 
from collector to storage. A differential 
thermostat starts the blower when col- 
lector air is 20 degrees hotter than stor- 
age. The distribution blower, in the 
crawl space next to the rock bin, moves 
air to the house. This blower is con- 
trolled by a thermostat inside the home. 

Manually operated vents in the collec- 
tors allow for summer ventilation. Both 
of the prototypes become too hot during 
summer testing (one peaked at 120 de- 
grees with a 92-degree ambient); the 
USDA researchers feel that larger vents 
should help solve the problem. 

Solar water-heating systems are also 
included in the retrofits. The attached 
unit heats water by thermosyphon; hot 
water rises through a copper solar heat 
absorber into a storage tank that's placed 
above the absorber. Cold water from the 
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House in Pendleton, S.C., had wall with two small bed- 
room windows facing 28? west of south, so attached retro- 
fit was possible. Collector is angled at 50?, or latitude 
plus 15?. Solar water heater is included here, too. 


bottom of the tank enters at the bottom 
of the collector to complete the cycle. 
Sixty-seven percent of the hot water used 
by the family was provided by this sys- 
tem during the test. 

The free-standing retrofit uses a 
1/200-hp pump to move water from ab- 
sorber to storage. This system provided 
73 percent of the hot water used during 
the test period. 

USDA's study shows that solar water 
heating is cost effective for these retro- 
fits. But solar space heating isn't. Prelim- 
inary data show that each system saves 
the homeowner only about $90 annually, 
against the cost of electric resistance 
heating at three cents per kWh. This sav- 
ing does not justify the cost of the solar 
retrofits. The experiment is continuing, 
however, with the aim of improving per- 
formance and reducing costs.—A.L.S. 
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A sampling of new phones— 
back row, from left: Freedom 
Phone from Royce Electron- 
ics, $449.95; Rova/Pro from 
Fracom/Rovafone, $649.95: 
two new styles by TeleCon- 
cepts, about $125 to $250. 
Second row (from center): 
Model 10-DCP Data Phone, 
$275; Superphone from ICP 
Marketing, $229.95. Skinny 
upright is Adonis G, Allied 
Telecommunication, for $130. 
Third row: Futura by Remco, 
$99.95; the Modulus 3000, 
$89.95 and Satellite Speaker- 
phone, $259.95, both from 
Tele-Devices; Rapidial from 
Technology Applications costs 
$89.95. Round receiver at- 
tachment is the Soft Touch 
from Buscom Systems, $35. 
In hand is GTE's Flip Phone, 
$49.95. Travel  Electronic's 
Aristocrat (right) lets you call 
to say you've missed the 
train—even if you haven't got 
a dime. But you'l have to 
spend $3895 first. Self-con- 
tained, it goes anywhere, 
calls anywhere in the world. 
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Plugging 
into Bell 


Its a new gadgety world 
when you own your own phone 


It's legal now. Choose from 
a wild array of phones you 
could never get before 


By LAURA WESSNER 


Last month, a PS editor moved 
into a new Manhattan apartment. 
He equipped it with three new 
phones—none of them, however, 
from the telephone company. He 
bought them from a local store and 
simply plugged them into jacks 
supplied by Ma Bell. 


Our editor is one of a growing 


number of people who are buying 
their own phones instead of leasing 
equipment from their phone com- 
panies. Here’s why: 

è It’s now legal. 

€ You can save money. 

€ You can get more technologi- 
cally advanced equipment, with 
more features, than Bell presently 
supplies. 

What kinds of features can you 
expect to find? The new phones are 
laden with pushbuttons, digital 
readouts that tell you how much 
your call is costing, call-hold but- 
tons, instant dialers, built-in speak- 
ers, alarm-clocks, full-function cal- 
culators, limited portability (for 
making calls from within 1 mile of 
a base unit), and full portability 
(enabling you to go anywhere and 
call all over the world). There are 
also more lightweight, compact 
renee and stylish decorator mod- 
els. 

Two phones incorporating many 
of these functions are included in 
the upper photo, facing: the Super- 
phone and the Data Phone 10-DCP. 
The most completely equipped 


phone-company models contain only 
about half of the features found 
in either of these do-all units, 
which: 

è Store 20 numbers for instant 
dialing. 

® Recall the last number dialed, 
holding it in a memory until you 
dial a new number. 

€ Calculate to eight digits even 
while you’re talking. 

e Have digital readouts. 

€ Are alarm clocks. 

® Display the time of day and 
date. 
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tinguishes the new do-it-all pushbutton 


Sophisticated electronic circuitry dis- 


® Work as stop watches, so you 

can time conversations and cost. 
There are other novel models. 
Flip Phone is a very light folding 
phone with a solid-state minia- 
turized microphone in its main 
body. The Futura by Remco re- 
dials busy numbers, puts callers on 
hold, lets you dial numbers without 
picking up the receiver, and lets 
you hang up when someone puts 
you on hold—it has a built-in 
speaker that lets you hear the call- 
ing party come back on the line. 
Continued 


phones from the conventional rotary- 
dial-type phone shown at the rear. 
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A: Hands-Free Speakerphone from 
General Telephone & Electronics (GTE) 
allows you to talk with or without the 
handset; it has recall and mute but- 
tons, and sells for $299.95. B: "Sculp- 
tura" from AT&T comes with rotary or 
“Touch-Tone” dialer for $65. C: Touch 


Portable Rova/Pro has a 14-mile 
operating range, automatic re-dial, 
and is suited for use at work or 
recreational sites, Freedom Phone 
makes or answers calls up to 300 
feet from its base station, which 
connects to a standard phone out- 
let. The Modulus has re-dial mem- 
ory when you call a busy number. 
Simply press the button with the 
asterisk and it re-dials the number 
until the call is completed; memory 
is erased when you dial another 
number. 

The Satellite Speakerphone lets 
you talk as you move around the 
room, or it lets the whole family 
join in a conversation. It also works 
with your conventional phone for 
privacy. Tele-Devices claims its 
sound quality is as good as a stan- 
dard telephone's. The Adonis G 
hangs up when you put the phone 
down. It memorizes the last num- 
ber dialed, and has a silence button 
so you can talk to someone in the 
room without the calling party 
hearing you. 

There are also accessories that 
extend the performance of conven- 
tional phones. The Soft Touch 
replaces the bottom half of your 
receiver, to convert a rotary dial to 
pushbutton dialing. Rapidial stores 
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N° Talk automatic dialer from Tele- 
computer Corp. attaches to your tele- 
phone for $189.95 and stores 32 
numbers for calling at the touch of a 
button. D: Compact Speakerphone from 
GTE is $199.95; it frees both hands to 
write or read and can be used up to 20 


21 10-digit numbers, has LED dis- 
play for verification of the number 
dialed, and dials at the push of a 
single button. It plugs into any 
phone, and an internal speaker lets 
you hear a busy signal before you 
pick up the receiver. 

A year ago you couldn’t legally 
plug many of the phones and 
attachments described above into 
the Bell system. And when you 
leased your phone from the local 
phone company you had to choose 
from a limited number of styles 
and colors. A December '77 ruling 
by the FCC changed all that by 
simplifying requirements for con- 
necting privately owned phones to 
the Bell network, as long as the 
equipment is compatible with the 
network or registered and approved 
by the FCC. 

But, says Adrien Auger of the 
FCC: “The regulations say that 
privately owned equipment may be 
legally hooked up to the telephone 
system only after a customer gives 
notice to the company of the make 
and model of the phone, the regis- 
tration number, the United Service 
code for the jack, and the ringer 
equivalence number.” The ringer 
equivalence number—which tells 
how much current the bells draw— 
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feet away without shouting. E: Set the 
Alarm Clock Phone from IT&T ($100) 
to wake you up and make your call. F: 
Port-A-Tel from Specialized Systems, 
Inc. connects to phones of those who 
are hard of hearing. Type in message 
on keyboard—32-digit display lights 


is stamped, along with the other 
essential numbers, on the bottom of 
your phone. 

The FCC ruling does not allow 
you to do your own wiring, so if 
one of your rooms has no outlet 
you have to ask the phone compa- 
ny to come in and provide one, at 
additional cost. ( Michael Baysa, of 
the New York Public Service Com- 
mission, says they're hoping that in 
the future you'll be able to do your 
own wiring.) 

Most of the new phones come 
with modular plugs, which fit jacks 
that may already be installed in 
your home. If so, once you buy 
your phone you can take it home 
and plug it in as you would any 
other appliance. However, says 
Auger, “To be clear about what the 
rules and charges are you should 
call your local Bell company before 
you buy and install anything." 

New phones aren't all that's 
available. You can attach many new 
accessories to the phones, such 
as call-hold buttons, phone silenc- 
ers, devices that dial instantly, 
answering machines, tone dial con- 
verters, speaker phones, digital 
timers, and cost computers. You 
cannot legally modify any Bell 
equipment, but you can add attach- 


up your conversation for $399. G: 
General Telephone & Electronics' one- 


piece "Futura" simply lifts up to 
provide a dial tone. Place the phone 
down to disconnect the call. Its minia- 
turized components include a buzzer to 
signal incoming calls. Price: $79.95. 


ments to your own phone. (Re- 
member, it wasn't too long ago that 
Bell said you couldn't legally put a 
plastic cover on your own phone 
directory.) If you should decide to 
risk adding a gadget to your phone 
and anything goes wrong (such as 
fouling up a phone line or damag- 
ing equipment), Bell claims you'll 
have to pay for the damage. 

But is owning your phone right 
for you? 'The big disadvantage, 
according to the phone company, is 
repairs. Lou Burke of AT&T asks, 
"Do you want to take on mainte- 


cu. "n J 4 E01 
oOnTtinnven on nade lsali 
[ On LUuuea On DIOSe LOU || 


WHO MAKES 'EM 


Allied Telecommunication Equipment Co., 
206 W. 40th St., N.Y., NY 10018; AT&T, 195 
Broadway, N.Y., NY 10007; Buscom Systems, 
Inc., 1230 Mountain View—Alviso Rd., Sunny- 
vale, CA 94086; Data Phone Corp., 2590 E. 
Devon Ave., Des Plaines, IL 60018; Fracom/ 
Rovafone International, 2130 W. Clybourn 
St., Milwaukee, WI 53233; General Telephone 
& Electronics, 400 N. Wolf Rd., Northlake, IL 
60164; ICP Marketing, 3031 Tisch Way, Suite 
750, San Jose, CA 95128; IT&T Personal Com- 
munications, Clark, NJ 07066; Remco Inter- 
national, inc., 1723 W. Howard St., Suite 101, 
Evanston, IL 60202; Royce Electronics Corp., 
1746 Levee Rd. North Kansas City, MO 
64116; Y siege eam Systems, Inc., 11558 Sor- 
rento Valley Rd., Building 7, San Diego, CA 
92121; Mese Applications Corp. 560 
San Antonio Rd., Spectra Suite 204, Palo Alto, 
CA 94306; Telecomputer Corp., 211 Orr Ave- 
nue, Opelika, AL 36801; TeleConcepts, Inc., 
22 Culbro Drive, West Hartford, CT 06110; 
Tele-Devices Corp. North Country Center, 
Plattsburgh, NY 12901; Travel Electronics 
International, 17921 Skypark Blvd., Irvine, 
CA 92714, 


What you need to plug in 


Whether you’re replacing your 
present phone or adding a new 
extension, you'll need to start 
with a phone jack on the wall. 
Two types are commonly used: a 
four-pronged model or the newer 
mini snap-in type. If you don’t 
already have one, your tele- 
phone company will install it. 
Ideally, the connector on the 
new phone or extension cable 
you buy will mate with the jack 
you own. If it doesn't, however, 
you can use an adapter block. 
As the photos show, various 
adapters are available—for mat- 
ing connectors or for adding 
additional connectors to one 
jack (for an extension cable on a 
second phone, for example). 
The connectors and wiring 
you'll need are available in most 
electronic-supply houses or tele- 
phone outlet stores. Prices, how- 
ever, can vary widely, so shop 


Mini extension cable can be added 
to four-prong system with two adap- 
ters. Mini plugs into second adapter. 


Short adapter cable connects a new 
mini-jack on the wall to an older four- 
prong plug on the phone. 


around and know what you need 
before buying. One adapter, 
costing $2 in one store, can be as 
high as $7 in another. 

Although every installation 
may be different, the photos 
show some common adaptations 
you may have to make. 
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Conventional four-pronged jack will 
accept a mini-connector via a round 
adapter. Mini-plug snaps into rear. 


Four-prong to mini plus double mini- 
adapter allows a new local phone and 
extension to use the older jack. 


Double mini-adapter accepts two 
mini-connectors (from local and ex- 
tension), plugs into single mini-jack. 
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Five aluminized mylar sheets separate 
to form air spaces within shade as it is 
pulled down. When raised, the shade 
stores compactly on its roller, just like 
an ordinary window shade. 
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Insulating 


window 


shade 


ups the R-value 
Tol5bormore 


Draw this shade and your 
windows could be better 
insulated than your walls 


By A. J. HAND 


Windows have a lot of virtues, but 
saving energy isn't one of them. 
Even the best double-glazed win- 
dows lose heat some eight times 
faster than an equal area of insu- 
lated wall. But now, a new window 
shade—made by the Insulating 
Shade Co. of Guilford, Conn.— 
promises to change all that. This 
shade can actually help your win- 
dows thermally outperform your 
walls. 


center portion of the hot box, between 


Gus Carlson of IS positions a shade in hot side (right) and cold side (left). 


Incredible? Not according to lab 
tests run by Dynatech R/D of 
Cambridge, Mass. Using a call- 
brated hot box, Dynatech con- 
cluded that this shade, mounted 
over a double-glazed window, has 
an R-value of as much as 17. That's 
more than two points better than 
the typical stud wall insulated with 
mineral wool (R-14.4). | 

The new shade—called the IS 
High “R” shade—was invented by 
Connecticut architect Tom Hop- 
per. It is made up of five separate 
layers of aluminized Mylar film 
wound onto an ordinary wooden 
shade roller. 

When you pull the shade down, 
springy baffles running across the 
shade like  Venetian-blind slats 


Probes then monitor the heat flow. 


High “R” shade is perfect for sliding glass doors like those 
in Tom Hopper's home, above. It can turn a bank of them on 
a south wall into effective solar collectors. Shades can be 
faced with decorative fabric (above and right), also look good 
in mirror or white factory finishes. 


force the layers apart and expand 
the shade to a thickness of as much 
as 314 inches. The five layers thus 
create four air spaces within the 
shade, each of which is compart- 
mented by the baffles to reduce 
internal convection. It is these air 
spaces, combined with the high- 
reflection and low-emission quali- 
ties of the aluminized Mylar, that 
give the shade its incredible resis- 
tance to heat flow. 

But that's only part of the story. 
If you were simply to hang this 
shade in your window, air would be 
free to pass around it, and much of 
its benefit would be lost. A special 
frame around the window solves 
the problem. 

There are two ways to get this 
frame. I made my own from ordi- 
nary number-two pine as shown in 
the photos. But by the time you 
read this, IS should have extruded- 
plastic frame parts available. These 
wil save time and money over 
wooden frames. 

In either case, the frame mounts 
in place of the usual window 
casing, providing channels along 
the sides of the window for the 
edges of the shade to ride in. These 
channels are about 215 inches wide, 
and are fitted with flexible plastic 
seals. 

As you pull the shade down and 
it expands, it fills the channels, 
fitting snugly against the seals. A 
somewhat wider channel at the 
head of the window houses the roll- 
er. It is fitted with two or more 
seals that prevent the passage of 


air around the top of the shade. 
The bottom of the shade is 
weighted and rests firmly on the 
window sill, providing another seal 
at that point. 

These seals are highly effective, 
but they are designed only to cope 
with convective air flow. Do not 
expect them to prevent infiltration. 
On the other hand, if your windows 
are tight, well caulked, and weath- 
er-stripped, the High “R” shade 
should deliver very close to its in- 
lab performance of R-17. 

Remarkably, this shade matches 
its excellent thermal performance 
with good looks. Its interior surface 
is available in either a mirror finish 
or textured white vinyl. But you 
can easily face the shade with any 
fabric you choose to blend with 
room decor. Just cut the fabric to 
size and tape or staple it to the 
roller. 

When the shade is drawn, it fits 
smoothly in its channels, looking 
more like a framed decorative pan- 
el than a shade. Rolled up, it disap- 
pears from view, unlike other ener- 
gy-saving devices for windows, such 
as shutters. 


The economics 


The High “R” shade costs $2.75 
a square foot, and the extruded 
plastic frames are a dollar a run- 
ning foot. At these prices, IS calcu- 
lates that a set of shades you 
install yourself will pay off in 
about 4.4 years. These calculations 
assume a typical home in New 
England, heated with fuel oil at an 
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average price over four years of 58 
cents a gallon in a furnace that 
delivers heat to the house at 50- 
percent efficiency. To check these 
claims, I ran my own calculations, 
and came up with almost identical 
results. Note that these figures 
apply to the heating season only. 
Any savings you achieve using the 
shades to cut heat gain during the 
cooling season will shorten pay- 
back times. 


Fast relief 


On a national scale, IS calculates 
that as much as 40 billion gallons 
of oil could be saved yearly if the 
shades were installed on the win- 
dows of all residential and commer- 
cial buildings. The shade is rela- 
tively simple to produce in volume, 
and requires no new technology. 
Thus it could provide an almost 
instant boost to the national energy 
program. 

This fact has not escaped the 
government. Acting on a recom- 
mendation by the National Bureau 
of Standards, the Department of 
Energy has given IS a grant of 
some $50,000 for further research 
and development. In addition, 
DOE is providing funds to the 
MIT Innovations Center [PS, May | 
"8], which is working with the 
Boston College School of Manage- 
ment to help IS solve its early 
marketing and business problems. 
Probably the largest of these will 
be educating the public to the 
benefits of the shade, and convinc- 


Continued 
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Working parts of the High “R” shade 
are revealed in cutaway sketch. The 
shade is some 214 inches thick when 
pulled down, but compresses to a total 
diameter of about 234 inches when re- 
tracted on the spring-operated roller. 
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WINDOW & SHELVING 
Shade frames you make yourself from 
wood offer opportunities to build the 
shade into bookshelves, as above. When 
installing the shade on sliding glass 


Other ways to cut 
window heat loss 


The IS shade is clearly the most effec- 
tive energy saver you can put on your 
windows, but it is not your only choice. 
One alternative is the ordinary win- 
dow shade. According to recent tests 
by Illinois Tech, window shades can 
cut heat losses through windows by 24 
to 31 percent. The same study shows 
that Venetian blinds and draperies 
are—surprisingly—less effective. They 
cut losses by only five or six percent. 
The ordinary shade does a fair job 
of cutting summer heat gain, too. 
According to the study, an opaque 
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Extruded-plastic frames will cut instal- 
lation times and costs when compared to 
wooden frames. The snap-together sec- 
tions have flexible-plastic seals built in 
to prevent the flow of air around the 
edges of the shade. 
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SLIDING-DOOR FRAMING 


doors, you'll have to use a separate 
shade for each half of the door, and in- 
stall a center mullion with back-to-back 
channels to guide both shades. 


white shade will cut total heat gain 
through a window by 45 to 47 percent. 
How do drapes and blinds compare? 
Blinds reduce heat gain by 29 percent 
when fully closed, 18 percent when set 
to a 45-degree position. A light- 
colored drape with a white lining cuts 
heat gain by 33 percent. 

One way to improve the thermal 
performance of drapes is with a newly 
developed liner. It is aluminized Mylar 
on one side, white vinyl on the 
other. Installation is simple; the liner 
just hangs on your present drapery 
pinhooks behind the drapes. You face 
the aluminized side in during the win- 
ter, out during the summer. The 36-by- 


ing people to go to the expense of 
installing it. 

There are also a few minor 
design problems to be worked out if 
the shade is to achieve its full 
potential. The first of these lies in 
the roller mechanism. The old- 
fashioned spring-loaded shade roll- 
er is notoriously balky, even with 
an ordinary window shade. Mated 
to the multilayer High “R” shade, 
it becomes still more perverse. So 
Hopper wants to abandon the 
spring roller entirely in favor of a 
pull-cord assembly that would al- 
low smoother operation. 

Such a change would solve 
another problem: It could easily be 
adapted to automatic motorized op- 
eration, and that’s important. One 
of the best applications of the IS 
shade is in the area of passive solar 
heating. High “R” shades fitted to 
a bank of south-facing windows can 
turn them into efficient solar col- 
lectors when the sun shines, yet 
seal them off against excessive heat 
loss when it doesn’t. But to do this 
effectively, the shades must be 
automated. 

Hopper envisions a motor, run 
by a battery charged by solar cells. 
A photocell or thermostat—buf- 
fered by a circuit to prevent cy- 
cling every time a cloud covers the 
sun—would trigger the motor. A 
system like this could also save a 
tremendous amount of energy in 
glass-walled skyscrapers, especially 
during the spring and fall. It could 
eliminate the wasteful situation 
that occurs when the sunny side of 
the building is being air condi- 
tioned, and the shady side is being 
heated. 

Fire protection presents a third 
and very minor problem. According 
to independent tests, the materials 
used to make the High “R” shade 
exceed all Federal requirements of 
the Flammable Fabrics Act. You 
can install one in your home with- 
out fear of violating building or fire 
codes. Still, the shade has not yet 


95-inch liner costs $8.99. It’s available 
from Wind-N-Sun Shield, 1534 Avo- 
cado Ave., Melbourne, Fla. 32935. No 
test data are available at present. 

Zomeworks, Box 712, Albuquerque, 
N.M. 87103, has another simple idea: 
magnetic clips that let you fasten foam 
board to windows and sliding glass 
doors. One-inch foam has an R-value 
of about five (or 3.6 for foam bead 
board) so energy savings can be signif- 
icant. Zomeworks claims the Nightwall 
Clips and locally purchased foam will 
pay off in less than a single heating 
season. Drawbacks? Exposed foam is 
a fire hazard. Where do you store the 
panels when not in use?—4A.J.H. 


Frame installation starts with the re- 
moval of existing casing and sill. If gaps 
around the window were not filled with 
insulation when window was installed, 
now is a good time to remedy that sit- 
uation with mineral wool. 


been tested for compliance with the 
extra-strict fire codes of New York 
or California. Until it is, IS recom- 
mends that the shade not be 
installed in places of public assem- 
bly such as schools, restaurants, 
and lobbies. 

Despite these minor problems, 
the shade is available right now for 
those who want to start saving 
energy today. I recently installed a 
shade, and I've seen them in opera- 
tion at Tom Hopper's home. If you 
buy one, here's what to expect: 

Mounting shade and frame on a 
30-by-55-inch double-hung window 
took me the better part of the day, 
and about $20 worth of pine. Much 
of that time, however, was spent in 
figuring out how to build the 
frame. IS provides plans showing 
sections of the frame, but convert- 
ing this information into useful 
dimensions that would fit my win- 
dow took some time. Now that I 
have some experience, however, I'm 
sure I could install a second shade 
in two hours or less, including the 
time it takes to paint the frame. 

When the extruded-plastic frame 
parts become available, they will 
shorten installation time even 
further. You'll just cut the parts to 
length, snap them together, and 
screw them to the wall, in most 
cases. At a dollar a foot they'd also 
cut the cost of the frame for the 
window I modified from $20 to 
about $13. 

But if the plastic extrusions are 
cheaper and faster, building with 
wood offers more flexibility of de- 
sign. For example, you can inte- 
grate a wooden frame into a book- 
shelf or wall unit to achieve a built- 
in look. Or you can add decorative 
moldings or scrollwork to give the 
frame a more traditional appear- 
ance. Or you can finish it off with 
decorative laminates or veneers. 

Once the frame is finished, 


[Continued on page 150] 


An extended sill will probably be re- 
quired to provide adequate ledge for the 
shade bottom to rest on and form an air 
seal. This one is made from ordinary 
number-two pine, and is fastened in 
place with finishing nails. 


Frame goes up with finishing or casing 
nails. A fat bead of caulk along the back 
of the frame parts will help reduce in- 
filtration of outside air. Once the frame 
is in place and finished, add the flexible 
jamb seal strips as shown at right. They 
are backed with pressure-sensitive ad- 
hesive, so just snip them to the proper 
length and press in place. Proper sealing 
is a must if the High '"R' shade is to 
perform to its full potential. 


Shade installs by slipping into ordinary 
window-shade mounting brackets. The 
rolled-up shade shown here has an in- 


Simple glued-and-nailed butt joints 
make the assembly of a wooden frame 
easy, and are perfectly adequate if you 
plan to paint the frame. Miter joints will 
look much better, however, if you should 
decide to use a natural finish. 


terior face of mirror-like aluminized My- 
lar. A white, taffeta-textured surface is 
also available from the manufacturer. 


JANUARY 1979 | 79 


Danish amateurs build the 
world's bigges 
windmill- 


Workers install rotor section of 2000-kW windmill atop 175-foot tower. The epoxy-fiberglass blades are 89 feet long. 


Learning by doing: Schools 
set a 2000-kilowatt example 
for wind-rich Denmark 


By JOHN DORNBERG 


ULFBORG, DENMARK 
It is visible from miles away, glis- 
tening grayish-silver in the sun and 
rising high above the permanently 
wind-swept northwestern coastal 
plateau of Jutland, the main Dan- 
ish peninsula. As you come closer, 
it looks like a huge, three-bladed 
aircraft propeller with a mammoth 
engine pod atop a colossal pillar. 
But instead of the roar you'd 
expect from an enormous engine, 
there's a barely audible whooshing 
sound from the prop of the world's 
largest and newest power-produc- 


Mammoth equipment pod was built 
with welded-steel plates and shipbuild- 
ing techniques. Students were trained 
before using dangerous tools. 


«& STERN FROM BLACK STAR 


ing windmill. Built over a period of 
three years, it has been generating 
electricity since early summer of 
1978. 

Besides its striking appearance, 
everything else about this gigantic 
wind generator is unique—a compi- 
lation of staggering statistical su- 
perlatives. It represents not merely 
unorthodox engineering, but a 
striking departure from conven- 
tional ways of dealing with energy 
problems. 

Even more astonishing than its 
performance figures and dimen- 
sions is the fact that the entire 
windmill, including tower, pod, 
propeller, and generating equip- 
ment, was designed, financed, and 
assembled by rank amateurs— 
teachers and students from the 

Continued 


Service vehicle lifts technicians to 
install parachutes in windmill blades. 
If rpm is too high, centrifugal force 
ejects the chutes to brake the blades. 
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Wooden blade mold (left) has a poly- 
ester coating to improve the finished 
resin surface. Blades were built in a 
borrowed Danish Air Force hangar after 
volunteers molded three 33-ft. fishing 
boats for practice. Mounting ring on 
each blade base (right) has 150 bolts 
that fasten to the windmill! hub. 
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"We have estimated that 1100 wind machines like ours would cover 20 


unusual Tvind College complex 
near Ulfborg, and volunteers from 
all over Denmark and elsewhere. 

The Jutland windmill has a 
rated capacity of 2000 kilowatts— 
10 times that of the wind turbine 
sponsored by the U.S. Department 
of Energy operating at Clayton, 
N.M. In full operation next spring, 
the Danish wind machine will pro- 
duce four million kilowatt-hours of 
electricity annually. "That will 
supply electricity as well as heat 
and hot water from immersion coils 
for 120 medium-size homes—or, in 
this case, the dormitories, class- 
rooms, and other buildings of a 
campus with 500 students and 80 
teachers. 

There’s ample wind almost every 
day on this campus only six miles 
from the North Sea. And since the 
schools’ needs average from one- to 
two-thirds of the windmills ex- 
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Five-ton blade is lowered into place 
so eight workers inside the 16-ft.-diam- 
eter pod can bolt it to the hub. Work was 
done during relatively windless days. 
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pected output, excess power will be 
fed into the regional grid and sold 
to the West Jutland network to 
raise funds and amortize the proj- 
ect. 

The reinforced concrete tower on 
which the machine is mounted has 
a diameter ranging from 10 to near- 
ly 20 feet and is 175 feet high. An 
elevator cage can carry four per- 
sons up to the capsule that houses 
the hydraulic equipment, drive 
shaft, gearbox, and generator. 

This cigar-shape equipment pod 
is 16 feet in diameter and 50 feet 
long. Together with all its ma- 
chinery and propeller it weighs 
about 110 tons. 

Each of the three propeller 
blades—made of epoxy-reinforced 
fiberglass and polyester foam ex- 
cept for a metal base—is 89 feet 
long, has a maximum width of 
nearly seven feet, and weighs five 
tons. ‘The prop sweeps an area 178 
feet in diameter at up to 40 rpm. 

Remarkably, the entire project, 
including the transformers and rec- 
tifier/inverter that scale down volt- 
age and convert it into usable elec- 
tricity, and a minicomputer that 
alters pod direction and blade 
pitch, cost only four million Dan- 
ish kroner, or $720,000. That’s 
about three-fourths the amount 
spent for the 100-kW ERDA-NASA 
prototype wind generator built in 
Ohio three years ago [PS, March 
16]. 

Most amazing of all, however, 
not a single krone of this amount 
came from either the Danish gov- 
ernment or industry. It was fi- 
nanced entirely from the pooled 
paychecks of the Tvind schools’ 80 
teachers since the project first be- 
gan taking shape in early 1975. 

“To understand our windmill 
and why and how it was built,” 
said Jane Nielsen, one of those 
teachers, “you must first under- 
stand the nature of our school.” 

That’s easier said than done, for 
Tvind is a uniquely radical experi- 
ment in practical as well as the- 
oretical education and living philos- 
ophy. There are, first of all, three 
schools on the campus. One pro- 
vides secondary education for 
youngsters aged 14 to 18. Both a 
four-year teacher-training college 
and a “traveling college” stress 
travel and study in developing 
countries. Common to all three 
private but partly government-sup- 
ported schools is the emphasis 
placed on the practical as well as 
the theoretical side of learning. 

“We strive to integrate the world 


outside the classroom with the 
world inside,” said Neilsen, “and 
the emphasis is on learning by 
doing.” 

Those precepts were applied to 
constructing the wind generator. 

"If you have a goal such as 
building a windmill,” she empha- 
sized, "then you must certainly go 
and research every aspect of it; but 
more important, you must go and 
do it. 
Volunteer experts 


“If you have never built a power 
windmill or worked on a project 
like this," she continued, “you have 
to research and get some help. So, 
we all read a great deal and we did 
‘recruit’ four outside experts as 
part-time volunteers." 

They happened to be energy- 
conscious environmental  enthu- 
siasts with engineering, aeronauti- 
cal-design, and computer expertise, 
working at scientific and techno- 
logical institutes in Copenhagen. 
They devoted their evenings, week- 
ends, and vacations to making com- 
puter projections, wind-flow stud- 
ies, giving advice, and helping on 
the site. 

The only other outside assis- 
tance was a huge tent loaned by 
the Danish army that served as the 
assembly plant for the mill's com- 
ponents. 

All told, several hundred young 
men and women—most of them 
teachers and students, bolstered by 
environmental buffs who volun- 
teered labor and manual skills in 
exchange for nothing more than 
room and board—have worked on 
the project at one time or another 
since ground for the tower founda- 
tion was broken on May 28, 1975. 

Out of this group a smaller hard 
core of 30—the “mill team"—has 
been involved from the outset. 
They had varied backgrounds. 
Some had worked on construction 
sites and knew how to operate a 
bulldozer, a crane, or how to pour 
and reinforce concrete. Some knew 
how to weld, operate a lathe, or 
install electrical cable. Those who 
didn’t were taught on the job by 
those who did. 

“Under the circumstances, and 
considering that no one had even 
undertaken to build a wind genera- 
tor this large before,” said Ole 
Friis, another teacher, who has 
been on the mill team since its 
inception, “it was predictable that 
we'd have mishaps, setbacks, and 
some real moments of doubt. And 
we did.” 


percent of Denmark's current electric.energy consumption" 


Sheer youthful enthusiasm some- 
times outpaced know-how. Because 
the steel rods for the 72-foot-diame- 
ter tower foundation had been set 
too closely, the concrete could not 
be poured properly and the whole 
job had to be done over. 

No plastics manufacturer was 
wiling to take on the untried and 
probably unlucrative task of mak- 
ing the three huge fiberglass pro- 
peller blades. So the mill team 
decided to mold the blades them- 
selves, To learn how, four members 
of the group first visited various 
plastics factories, read prodigious- 
ly, then put theory into practice by 
building three fiberglass fishing 
cutters that are now used by stu- 
dents to sail and fish the fjord near 
Ulfborg and study the life of Dan- 
ish fishermen. After that work they 
started on the blades, which took 
almost 18 months to complete. 

Obtaining the appropriate hard- 
ware, especially at prices commen- 
surate with the aims of a low-cost, 
no-frills construction project, also 
posed obstacles. 

All of it is actually secondhand. 
Ironically, considering its new pur- 
pose, the drive shaft—bought in 
Holland—came from a scrapped oil 
tanker. A 1:19-ratio gearbox had 
previously been installed at the 
elevator shaft of a now-defunct 
Swedish iron mine. The two-mega- 
watt, 3300-volt, three-phase AC gen- 
erator was being offered cheap by a 
Swedish paper factory. 

However, notwithstanding ama- 
teurism, the dearth of funds, tech- 
nical troubles, and the initial skep- 
tical chuckles of Ulfborg residents 
and Danish government officials, it 
took only a little more than three 
years from the time ground was 
broken until this largest windmill 
in the world produced electricity. 


Why did they do it? 


Why did the  teacher-owned 
Tvind schools set out to build the 
windmill in the first place? 'The rea- 
sons are twofold. 

“We operate on a very low bud- 
get," said Jane Nielsen, “and try to 
keep tuition costs for students as 
low as possible by trimming all 
operating expenses, including 
teachers’ salaries, to a minimum. 
But as a result of rising oil and 
power costs, in 1974 we were 
spending more than 240,000 kroner 
(about $43,000) a year just for 
heating and electricity with very 
distinct prospects that, as the school 
enlarged and energy costs soared, 
our bills would keep climbing. So 


we began looking for alternative 
energy sources for the campus.” 

The second reason is more com- 
plex. There is considerable popular 
opposition to the Danish govern- 
ment’s proposal for building nu- 
clear power plants. It is exacer- 
bated by a sense of frustration at 
what is felt to be the continued 
disregard by the authorities of the 
energy potential of Denmark’s con- 
sistently strong winds, and at what 
is called in this country a “monop- 
olization and centralization of ener- 
gy supplies." 

“We looked for a powerful, envi- 
ronmentally clean alternative en- 
ergy source for our campus," said 
Ole Friis. *And out here we didn't 
have to look very far to find it. 
There's only one. Wind. We sure 
don't have much sunshine, so col- 
lectors don't make much sense. But 
there's hardly a day when it doesn't 
blow. You can generally count on 
at least 300 really breezy days 
annually." 

From its inception the Tvind 
plan called for integrating the wind 
generator with the district power 
company's public grid in order to 
buy energy during periods of insuf- 
ficient or too-forceful wind and to 
sell it when the mill's production 
exceeds the schools' needs. 

A rectifier/inverter feeds the 
first 500 kW produced by the 2000- 
kW generator into the local power 
grid. Actually the schools’ needs 
are not expected to exceed 1500-kW 
capacity. There are also provisions 
for storing some produced energy. 
The immersion-coil water tank— 
still under construction—will be so 
well insulated that water in it 
should remain hot for up to 10 
windless days, even with a 25- 
degree-F outside temperature. 

In fact, though the public-power 
hookup exists, calculations by Friis 
and other teachers indicate that the 
mill will actually be a net supplier 
of power to the public grid on an 
annual basis. 

Though it is still a bit early to 
make such predictions, one esti- 
mate put out by the Tvind schools 
is that the windmill will result in 
annual savings of 400,000 kroner 
(about $72,000) by combining both 
proceeds from the sale of power and 
eliminating electricity and heating- 
oil purchases at current prices. 

Here are some of the other 
important aspects of this unique 
machine's features and operating 
characteristics. 

e Three blades: Unlike the large 
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Wind's power is 
tamed at Tvind 
campus by first 
stepping down 
voltage from two- 
megawatt genera- 
tor. A rectifier 
converts power 
to DC. A solid- 
state inverter | 
then produces 50- + 
Hz AC for public 
power grid and 
campus. Immer- 
sion coils heat 
water for schools. 
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Wind energy when it’s needed 


REQUIREMENTS 
OF THE SCHOOLS 


Energy needs of Denmark's Tvind 
schools and wind cycle in the zone 
conveniently match. Wind force falls off 
during three summer vacation months. 
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NASA windmills, Tvind's has a 
three-blade instead of a two-blade 
rotor. According to Ole Friis, this 
provides greater balance and less 
structural stress on the blades, 
driveshaft, tower, and gearbox. 

“The power you take from the 
wind is the same no matter how 
many blades you have," he said, 
"but it increases with the square of 
your rotor's diameter. So you want 
a large diameter." 

€ Non-metal blades: Also unlike 
NASA's turbines, the huge 89-foot- 
long blades are not made of alumi- 
num but of epoxy-reinforced fiber- 
glass with polyester across the lon- 
gitudinal ribs. According to Friis, 
they have several advantages. Cost 
is one. Another is that the ama- 
teurs found working with fiberglass 
easier than metal. Most important, 
however, is the greater flexibility of 
fiberglass. The blades are designed 
to withstand hurricane winds and 
will bend, without breaking, 13 feet 
in either direction. 

€ Concrete tower: The 175-foot 
tower is of reinforced concrete 
instead of steel as in large NASA 
prototypes. “It’s cheaper," said 
Friis. "We gave some thought to 
making a steel tower, but aban- 
doned the idea because of the 
expense. I know there are differ- 
ences in the flexibility and that 
you have to consider structural 
stress with rotor blades of this size. 
But this whole wind-turbine tech- 
nology is still so new that nobody 
can tell you for sure which ap- 
proach is better." 

e Downwind blades: But like 
the NASA wind generators, 
Tvind's rotor blades are located 
downwind from the tower instead 
of upwind. This makes a tail fin 
unnecessary and keeps the wind 
from blowing the blades into the 
tower. “We debated the downwind- 
versus-upwind question at consid- 
erable length," Friis acknowledged. 
"In choosing the downwind alter- 
native, we positioned the blades so 
far from the tower—a minimum of 
16.5 and a maximum of almost 20 
feet at the tips—that there is little 
turbulence left from the wind shad- 
ow of the tower." 

e Blade parachutes: There is 
also a unique fail-safe device. In 
addition to pitch control on the 
blades, small, five-foot-diameter 
parachutes built into the blade tips 
slow the propeller in case of emer- 
gencies and if rotation speed exceeds 
42 rpm. They are kept in trapdoor 
compartments in each blade. The 
doors are held in place by magnets 
and are automatically released by 
excessive centrifugal force. 
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è Computer control: The Tvind 
windmill is completely computer 
controlled. A small computer on 
the ground and a microprocessor in 
the capsule measure: wind velocity 
and direction, rotor speed and 
blade pitch, structural forces on the 
blades, air temperature, tempera- 
ture on the drive shaft, gearbox and 
generator bearings, voltage output, 
and other equipment performance. 
They also completely steer and 
regulate the machine. 

€ Yaw control: The equipment 
capsule is hydraulically operated 
and designed to make three revolu- 
tions on its own axis in either 
direction without damaging the ca- 
bles that run from it through the 
tower. But the computer halts it 
automatically after 1.5 turns either 
way. The yaw rate of the 110-ton, 
50-foot-long and 16-foot-diameter 
capsule is one rotation per three 
hours. The yaw control follows 


G G We looked for a powerful, 
environmentally clean 
alternative energy source 
for our campus 99 


slow changes in general wind direc- 
tion, but not sudden, minor shifts 
in the wind. 

€ Generator capsule: Inside 
this enormous, welded-steel, equip- 
ment-crammed capsule, the hub 
and low-speed former ship’s shaft 
transmits higher torque to the gen- 
erator through the step-up, 1:19- 
ratio gearbox. The three-phase, 
800-rpm AC generator is rated at 
2000 kilowatts and 3300 volts. 

€ Power regulation: Frequency 
stabilization is obtained in this 
manner. The generator’s high volt- 
age and varying-cycle output is 
transported by high-tension cables 
through the tower to a set of trans- 
formers on the ground in a nearby 
building. A transformer scales the 
power down to 380 volts AC; next, 
a rectifier-inverter converts it into 
DC. A thyristor-type inverter then 
reconverts it into alternating cur- 
rent as a constant 50 Hz (the 
normal European frequency). 

Since the mill first went into 
operation in the summer of 1978, it 
has undergone numerous tests, and 
operated in winds exceeding 27 
mph. The fail-safe parachute sys- 
tem works as expected. After full 
integration with the public power 
grid, the Jutland windmill will 
begin operating at full speed (40 
rpm) and capacity this spring. 


The Tvind schools’ teachers and 
students have calculated that their 
machine will produce an average of 
four million kilowatt-hours of elec- 
tricity annually. This is equivalent 
to 450 tons of oil used to produce 
power. 

“We have estimated that 1100 
wind machines like ours would cov- 
er 20 percent of Denmark’s current 
electric-energy consumption. 

“And they would be infinitely 
cheaper and environmentally less 
harmful. Noise? Well, you can 
barely hear it over the wind itself. 
When it blows hard enough to give 
our rotor 40 rpm, and that's most of 
the time, the wind produces from 
45 to 55 decibels on its own. We've 
measured it." 


Energy alternative 


Other than wind, Denmark has 
virtually no indigenous energy 
sources. It imports hydroelectric 
power by underwater cables from 
its Scandinavian neighbors, Nor- 
way and Sweden, and gets a little 
from northern Germany. But most 
of its energy needs are now met by 
imported oil. 

Thus far there is no nuclear 
power plant, though one is being 
planned—against widespread pub- 
lic opposition—on the Gylling pen- 
insula of Jutland. It will be rated 
at 800,000 kilowatts and is ex- 
pected to deliver around 4.2-billion 
kilowatt-hours annually—the equiv- 
alent of 1100 windmills like the one 
at 'Tvind. 

“But cost estimates for it," says 
Friis, “range from five to six billion 
kroner, or let us say one billion 
dollars. You could build 1100 wind- 
mills like ours for considerably 
less." 

"Sure," said Jane Nielsen, 
"there were a lot of people who 
laughed at us and many more who 
said it couldn't be done. Especially 
the government. But while they 
laughed we went out and did it, 
and nobody is laughing now." 

Indeed they are not. Not even 
the Danish government. 

Last winter, just as the mill team 
was putting the finishing touches 
on Tvind’s giant machine and 
hoisting the rotor blades into posi- 
tion, the government in Copenha- 
gen announced that it will appropri- 
ate some 66 million kroner (about 
$11 million) over the next two 
years for researching and develop- 
ing alternative energy systems. 

The people at Tvind are hoping 
that most of the money will go into 
the wind-energy program. “Wind,” 
Ole Friis reiterated, “is something 
we have in abundance here." [Es] 


Temporary spares 


-Three types save weight and space 
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When stowed, temporary spares have 
about this size and relationship for any 
given wheel size. Weight? An FR 78 14, 
a common-size tire, weighs 27 pounds. A 
folding spare for this size weighs 17 
pounds (the inflation canister weighs an 


By RAY HILL 


“Until the all-weather run-flat tire 
becomes a reality," one Detroit 
engineer told me recently, "we're 
going to see increasing use of 
temporary spares as we struggle to 
trim car weight to meet mpg re- 
quirements.” That's why 30 per- 
cent of the new cars rolling off 
production lines last year were 
carrying a temporary spare. 

There are three types of tempo- 
rary spares—folding, high-pressure, 
and "skin" type. All are lighter, 
and occupy less space than a con- 
ventional spare. Here's a quick look 
at them. 

Folding spare. Originally intro- 
duced by Goodrich, the tire is also 
made by Goodyear (under a licens- 
ing agreement with Goodrich). The 
folding spare saves more space than 
the others. 

To use it, you mount the tire on 
the car, and with the car still 


HIGH-PRESSURE 
SPARE 


INFLATION CANISTER 


FOLDING 
SPARE 


additional four pounds). The high-pres- 
sure type is 12 pounds. And the “‘skin” 
type weighs 17 pounds. These weights 
are approximate, and do not include the 
wheel-rim weight, which remains about 
the same for all of the four tires. 


elevated, press a Freon or CO»- 
filled canister over the valve stem 
until the canister stops hissing. 
Then, as soon as possible, check 
tire pressure (the canister probably 
will have overinflated it by a few 
pounds), and adjust the psi so that 
it matches the other tires. 

When you remove the spare, you 
depress the valve stem, and the tire 
deflates, refolding itself tightly 
back against the rim. To use the 
tire again you must buy another 
inflation canister (price: around 
$8). There are small and large 
canisters. Be sure to get the one 
made for your size tire. 

Folding spares can also be in- 
flated with air. 

High-pressure spare. Unlike the 
folding spare, which inflates to a 
normal-size tire and can be used on 
any car, the high-pressure spare is 
smaller in diameter (by around 17 
percent) and thinner, and should 
only be used on cars for which it was 


| Space saving is evident here when look- 


High-pressure spare is noticeably 
smaller than tire it replaces. But it does 
not seriously affect ride and handling. 


ing at the same trunk with normal spare 
(top) and “bicycle” spare (bottom). 


designed as original equipment. 'T'he 
high-pressure spare is stowed in- 
flated, at 60 psi. It's also called the 
"bicycle spare." 

“Skin” spare. When stowed, this 
tire more closely approximates the 
size of a conventional spare. Al- 
though thinner and lighter than a 
standard tire, it may actually have 
a larger outside diameter than the 
tire it replaces. It is inflated to 36 
psi. As with the high-pressure 
spare, it should be used only on 
cars for which it was designed as an 
original-equipment item. It's some- 
times referred to as the “light- 
weight" or “ready-to-use” spare. 

All three tires are of bias con- 
struction and should not be driven 
over 50 mph. They have a useful 
life in excess of 2000 miles, and are 
designed to be used only as tempo- 
rary spares. 
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Precision flying ana 
amazing aerobatics mark 
world championship 


helicopter 
competition 


By BEN KOCIVAR 
PHOTOS BY THE AUTHOR 


| VITEBSK, U.S.S.R. 
In rolling farm country about 300 


kilometers west of Moscow, I recently 
watched, camera ready, as 45 heli- 


copter pilots from six countries com- 


peted for a world helicopter cham- 
pionship. Of the five official events, 
three involved precision flying and 
aerobatics at low altitudes. The others 
were cross-country navigation tasks. 
Team and individual men’s and wom- 
en’s events were taken by the ex- 
tremely well-trained Soviets, followed 
by the U.S., West Germany, Poland, 
Hungary, and Great Britain. 

In addition, the Soviets put on an 
air show the day before the week-long 
competition that included some of the 
most spectacular precision parachute 
jumping I have ever seen. 

Helicopter sport competition is be- 
ing promoted by the Federation Aero- 
nautique Internationale (FAI). The 


Bucket holding six liters of water and 
suspended on an 11-meter-long line (left) 
is to be passed between 12 slalom gates, 
each set at right angles to the last, with- 
out spilling the water. At the end, the 
bucket must be placed in the center of a 
table one meter in diameter and one meter 
high. Time allowed is four minutes. Here, 
the U.S. team negotiates a gate. Above: 
Soviet team in a Kamov 26 helicopter with 
twin counter-rotating rotors (and no tail 
rotor) places a pot of flowers in center of 
table similar to that used in competition. 
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U.S. team of five men and two women 
pilots, sponsored by our National 
Aeronautic Association (NAA), is fi- 
nancially supported by private dona- 
tions, as is the British team. The oth- 
ers are government sponsored. 

In- addition to the maneuvers pic- 
tured here, the low-level precision 
flying events included an amazing 
contest that involved forward, side- 
ways (left and right), and diagonal 
flying, 50 meters each way, with a 
couple of 360-degree turns. During all 
of this, a 214-meter-long weighted line 
had to remain in touch with the 
ground while a 114-meter line was to 
be suspended between two parallel 
lines painted one meter apart on the 
ground. Time allowed: 314 minutes. 

The aerobatic events involved a 
scenario of flight maneuvers planned 
by each pilot to be within the safety 
limits of the particular ’copter. Of the 
seven makes of helicopters used, the 
only one that could fly inverted with 
slight negative G’s for up to four 


seconds was the Bolkow-105, flown by 
a West German Army team. The 
machine's rigid rotor system allowed 
the team to execute a spine-chilling 
maneuver from 500 feet altitude that 
involved pushing over forward into a 
vertical dive, a half roll on the way 
down, then a 314-G pullout at the 
bottom that would probably rip the 
rotors off most other designs. It was 
up to the judges, all pilots, to evaluate 
how much of any maneuver was due 
to pilot skill and how much to the ma- 
chine. The Germans won the two top 
aerobatic prizes for both reasons. 
The next world helicopter competi- 
tion is tentatively scheduled for 1981 
and may take place in Poland or the 
U.S. National competitions are held 
in the U.S.S.R. and England, but not 
here—unfortunately, for it makes an 
amazing and spectacular show. EB 


West German Air Force team almost rolls 
over while competing in the aerobatic free- 
style event. Helicopter is a Bell “Huey.” 


Smoke pots dangling from legs of Soviet 
sport parachutists trace flight paths in 
game of follow-the-leader (above). They're 
using gliding parafoils (closeup, left) that 
give about a 3:1 glide angle; conventional 
parachute gives about 13:1. 


Three-man Soviet team does stunts on 
triple-decker trapeze suspended from a 
single parachute (right center) at the air 
show that preceded the competition. Other 
spectacular stunts were performed on 
trapeze swinging from helicopter. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Magnifier lamp 


Does hobby and craft work 
strain your eyes? The 
Dremelite 1320 has a big 
magnifying lens (three diop- 
ters) and circular 22-watt 
fluorescent lamp. Pivot arms 
extend 45 in., rotate 360 
degrees. It's $79.95 in 
stores. The maker: Dremel 
(Racine, Wis.) 


Longhorn winglets Buried launcher 
With an extended wingspan Smashing through a buried 
and winglets—slanted wing- concrete tunnel, a missile 
tip projections—these canister is raised into posi- 
Longhorn 28/29 jets have tion. For testing, the Boeing- 
better fuel efficiency and made canister contained 
flight performance, says water to simulate a mobile 
Gates Learjet Corp., and are ICBM. Missiles could be 
certified to 51,000 ft. The moved 10 to 20 miles along 
new 28/29's feature walk- buried trenches in a pro- 
around cabins. posed system. 


Fiat X1/9 Putting green 
A rear-deck bulge on Fiat's Dial a variety of surfaces 
X1/9 provides room for an into Putting Master to 
85-hp OHC engine. The sharpen your golf game. 
1979 mid-engine sports car Seven models range in size 
has a five-speed gear box. from six by nine ft. with 
Included in the two-seater built-in contour ($345) to 
are a lift-off roof panel, front 11 by 23 ft. with variable 
and rear luggage compart- contour ($2275). Sportco 
ments, and pop-up head- Inc., 3737 Auburn Rd., Pon- 
lights. tiac, Mich. 48057. 
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Ski sled 


Youngsters can zigzag, cor- 
ner a bank, and go over 

small jumps easily with Big 
Ski, says the maker, Sweco 


Race bike 


From Italy comes a motor- 
ized minibike for kids' track 
events. Four mufflers quiet 
its 50-cc two-stroker. Minus 


the hook-on sidecar that 
attaches to either side, it 
weighs 73 Ibs. Tecnomoto 


Inc. (Box 18141, Pittsburgh, 
Pa. 15236). The toy plastic 
sled, shipped unassembled, 
is made without sharp cor- (Via Modenese 235, 41058 
ners or metal runner. It's Vignola, Modena, Italy) 
$26.95. makes it. 


Citroén Visa: finger-tip control drum GE's off-the-shelf electric car 


A control drum sprouting from the new Citroàn Visa dash- General Electric has an experimental battery-powered car 
board lets you operate switches without removing your hand built with off-the-shelf components, dubbed the Centennial 
from the steering wheel. A rotary wet-weather cap atop the Electric in honor of GE's 100th birthday. The front-wheel- 
drum controls wipers and washer. The center section oper- drive test car is powered by 18 six-volt batteries on a mov- 
ates turn indicators and horn, while the lower twist cap is able trolley for servicing or replacement (left). A front com- 
for lights. Sliders for air and heat are also located near the partment (right) has a 24-hp DC motor, solid-state control- 
wheel, on the right. Engine options for the front-drive hatch- ler, and cooling fan. The test vehicle has a range of 45 


back: a transverse, four-cylinder, 57-hp OHC, or an air- 
cooled, 36-hp flat twin, mounted longitudinally. 


miles under stop-and-go city driving conditions. A 220-volt 
outlet recharges the batteries in under eight hours. 


Fiberglass blades 


Longer life, no corrosion, 
and increased safety: These 
are some advantages new fi- 
berglass helicopter blades 
(recently certified by the 
FAA) have over metal, says 
s Bell. This 214 chopper, with 
ue e its 50-ft. rotor diameter, 

b uses the largest such blades 
ever flown. 
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Two-headed flash 


Draped over the lens mount, 
Canon's two-headed flash is 
designed to deliver shad- 
owless close-ups. It's for 

use with lenses ranging from 
macro to Canon's 80-200- 
mm zoom. The flash heads 
may be used separately or 
together. Exposure is auto- 
matic. 
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By E. H. ORTNER 


Instant-film back 


Now a new film back en- 
ables owners of four-by-five 
cameras to use Kodak's 
PR10 instant-print film. You 
set up the picture with a 
ground-glass focusing aid, 
then substitute the film 
back. Four AA batteries or 
$50 AC unit (shown) 
power the back. It's $100. 


Quick-draw case 
Pull up the Velcro-secured 
strap of the Target holster 
and you're ready for quick 
shooting. Model 35S holds 
most 35-mm cameras; mod- 
el AW holds cameras with 
auto winders. Prices: 
$18.95 and $20.95. From 
GKG Products, 8721 Bever- 
ly Blvd., Los Angeles, Calif. 


Darkroom bag 

The liquid in the Chem-Sack 
can't oxidize; the polyethyl- 
ene bag collapses with use 

so air can't enter. Empty, it's 
flat as a pancake. One-gal. 
size is $2.15; five-gal., $5.49. 
A 60-inch hose is $2.95. 
Maker: Perfected Photo Prod- 
ucts, 8420 Sylvia Ave., 
Northridge, Calif. 91324. 
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Mini mirror lens 
Cradle this 500-mm SLR 
mirror lens in your hand— 
it's only 434 inches long 
and weighs about 114 
pounds. Claimed resolution: 
axial, 48 lines per mm; 
corners, 34 lines. With case, 
its $300. Spiratone, 
135-06 Flushing Bivd., 
Flushing, N.Y. 11354. 


Instant projector 


No screens, no setups—just 
drop up to 24 slides into the 
push-pull changer of the HPI 
rear-projection viewer and 
you can view them instant- 
ly. The screen is five by five 
inches. Price: $55. 

Maker: Hudson Photo Indus- 
tries, Irvington-on-Hudson, 
N.Y. 10533. 
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IN BOATING 


BY SUSAN RENNER-SMITH 


Surfing skateboard 


She'll have to twist to 
turn—this powered surf- 
board has no rudder. If she 
falls, the pistol-grip control 
puts the 10-hp motor into 
idle. For safety, the foam- 
filled ABS plastic board has 
a cowled prop. Skidaddle, 15 
Holywell Hill, St. Albans, 
England AL1 1EZ. $1500. 


Handy hang-ups 

This neatly stowed fender is 
ready for docking the in- 
stant you unsnap the Hang- 
Ups. The adjustable, heavy- 
duty vinyl holders and 
matching rail fasteners cost 
$15. Other versions stow 
everything from skis to keys. 
NHS Marine, 820 10th Ave., 
New York, N.Y. 10019. 


Sturdy mooring 


Is your marina mobbed? 
Sternmoor docking ramps 
can cut the cost of new 
slips. They substitute for fin- 
ger piers, mooring either 
outboards or stern drives 

to 24 feet. The fiberglass 
ramps cost $165-$175. Frog 
Hooks, Box 150, South Sa- 
lem, N.Y. 10590. 


Two new blow-up boats 


A truly portable sailboat (top), the Kat 416 stows in a 614- 
ft.-long bag, weighs 12714 Ibs. including sails. Inflated, the 
13-ft.-long pontoons make the boat extremely stable, says 

its maker (Semperit, Box 7777, Greenwich, Conn. 06830). 
The cat has a 6%4-ft.-wide canvas deck and a three-piece 
aluminum mast. Like the cat, the sleek-looking Canguro 2, 
above, is made of sturdy, Hypalon-coated fabric. The sport- 
boat's unusual deep-V rigid keel makes for better handling. 
The 9175-ft.-long craft weighs 111 Ibs. deflated. Price: 

$1160. Proko, 12511 Beatrice St., Los Angeles, Calif. 90066. 


Boat scrubber 


Like a car wash, Scrub-O- 
Matic scours your hull. Use 
it twice a season (in fresh 
water) and you won't need 
antifouling paint, says 
Scrub-O-Matic (6 Rolling 
Ct., Westfield, Ind. 46074). 
A boat wash usually costs 50 
cents to a buck a foot at 
marinas. 


JANUARY 1979 | 91 


IN TOOLS 


BY R. L. STEPLER 


Pen plus 


You get red and blue ball- 
point pens, a knife blade 
that's handy for magazine or 
newspaper clipping, and a 
carbide-tipped engraver with 
the four-way Selecto 5. It's 
$14.95 from Diamond Pencil 
Scribers Co., Box 913, New 
York, N.Y. 10023. 


Jigsaw 


Cuts steel, copper, brass, 
aluminum, cast iron, plastic, 
and hard or soft wood in 
straight lines or intricate 
patterns with radii as small 
as 0.5 mm with Multicut 2, 
claims Automatic Lubrica- 
tion Inc. (2735 Tanager Dr., 
Wilmington, Del. 19808). 
Price: $499. 


Utility turret 


Center-drill, spotface, knurl, 
chamfer, and box-turn with 
the model 17 turret. It 
mounts on the tool post or 
Morse taper of your lathe's 
tailstock. Locking handle 
secures turret block in work- 
ing position. Price is $83 
from Unique Tools, Box 
3502, Des Moines, la. 50322. 


Lawn roller Tools for ceramic-tile jobs 

It weighs 15 lbs. empty, but Two new tools from England might make working with ce- 
fill this lawn roller's 24-in.- ramic tile easier. Cintride says the tungsten-carbide blade 
wide plastic drum with wa- and specially designed high-impact plastic handle of its tile 
ter and it will weigh as cutter (left) let you score tiles accurately with a minimum of 
much as 200 Ibs. Now offered effort. Tile pliers (right) work in two steps: First, you score 
in the U.S. by Ballbarrow the tile with the circular blade; then insert the tile between 
Corp., 1320 Ardmore Ave., the spring-action jaws and snap by squeezing gently. Cin- 
Itasca, Ill. 60143, it's tride Ltd. (Small Tools Div., Ashford Rd., Bakewell, Derby- 


$44.95, shire DE4 1EL England) makes them both. 


Little saw 


Miniature table saw stands 
5 in. high and has a 614- 
by-9-in. table. A 115-VAC, 
5000-rpm motor turns a 4- 
in.-dia., 66-tooth blade. It 
weighs nine Ibs. and fea- 
tures mitre gauge, rip fence, 
and saw guard. Price: $92. 
Jarmac, Box 2785, Spring- 
field, Ill. 62708. 
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\Nhat's New 
IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Toggle bolt 

Push KapToggle through 
hole (above), slide washer 
forward, then snap off two 
plastic rails (left). The de- 
vice is claimed to be three 
times stronger than other 
hollow-wall fasteners. Uni- 
versal Fastenings, 180 Ma- 
rine St., Farmingdale, N.Y. 
11735. 


Wood stove > [] "moe on L ap ed 
You can feed logs up to 19 T AM T ————HniÓ— e » vs = 
in. long through the Caw- X 39, * x4 
ley/LeMay wood stove's t 3 ‘ 

914 -by-10-in. door. Cast- 
iron Model 400 is fully baf- 
fled, airtight, and is claimed 
to hold a fire overnight. It's 
$545, Cawley Stove Co., 27 
N. Washington St., Boyer- 
town, Pa. 19512. 


Poly clock 


This grandfather clock 
weighs just 55 Ibs. because 
its cabinet is made of "'fur- 
niture-grade” polystyrene. 
Spartus Corp. (Box 1200, 
Skokie, Ill. 60076) says the 
Allentown clock is scratch- 
resistant and needs no pol- 
ishing. Price: $300. 


Water heater Wall furnace Garden hose 
No heat-wasting water tank No-pilot, through-wall natu- Unwind 50-ft.-long, 54-in.- 
with Nymph. The 12-by-13- ral- or LP-gas furnace is dia. hose from Toro's com- 
by-6-in. device mounts at said to cut fuel costs 35 per- pact storage reel; rewinding 
the faucet, raises the tem- cent. The electronically ig- squeegees water out. Toro 
perature of a half gal. of nited, thermostatically con- says the collapsible ure- 
water 80 deg. F per minute. trolled unit needs no flue or thane and Dacron hose with- 
Electric model: $120; LP ductwork. Suburban Mfg. stands pressures up to 380 
gas: $130. Kiley Div., Gener- Co. (Box 399, Dayton, Tenn. psi, weighs less than two 
al Mail Corp., 25 Valley Dr., 37321) offers 25,000- and Ibs. Price: $30. 
Greenwich, Conn. 06830. 40,000-Btu models. 
Radiant heater 


The gas-fired Gordon-Ray 
radiant tube heater will cut 
fuel costs up to 50 percent, 
says Roberts-Gordon Corp. 

(44 Central Ave., Buffalo, 

N.Y. 14240). The 21-foot- 
long RTH-75 could be used 

in a garage or workshop. 
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\Nhat's New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 
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Weather station 
LED's on this digital weath- 
er station from Heath (Ben- 
ton Harbor, Mich. 49022) 
show wind speed and direc- 
tion, temperature, baromet- 
ric reading and rate of 
change, chill factor—even 
date and time of highest 
wind gusts. Price: a cool 
$369.95. 


Wireless alarm 


Mount the intrusion sensors 
on your doors and windows, 
place the smoke detector on 
a wall, and plug in the re- 
mote sensing box. You've in- 
stalled a home-security sys- 
tem by Fyrnetics (920 Davis 
Rd., Elgin, Ill. 60120). Wire- 
less box sounds alarm at 
your bedside. Under $200. 


Super CB 

Radio Shack’s new AM/SSB 
CB rig does everything but 
ratchetjaw (talk) for you. It 
stores up to five priority 
channels for instant use and 
scans both AM and SSB for 
empty or busy frequencies. 
A digital display shows time 
and channel. It's $439.95. 


Auto control 

Lights, alarms, a coffee pot— 
anything you'd like controlled 
automatically—can be 
plugged into the ChronTrol 
timer. A microprocessor uses 
your keyboard commands for 
up to 10 on/off functions. 
Maker: Lindburg Enterprises, 
4888 Ronson Ct., San Diego, 
Calif. Price: about $70. 


Disc cleaner 

Clean is groovy—especially 
to a record. This Panasonic 
battery-operated disc clean- 
er uses rotary brushes spin- 
ning at 3000 rpm to remove 
dust. The ultra-thin bristles 

won t bruise the record sur- 

face, claims Panasonic. It's 

$16.95. 


Mini multi 


This may be the smallest 
digital multimeter, but it's 
big on performance: DC vol- 
tage up to 1000, AC up to 
700, current readings to two 
amps, and resistance to 20 
megohms. The 80-gram unit 
uses a remote-control probe. 
$450. Heuer, 960 S. Spring- 
field Ave., Springfield, N.J. 


Bedside TV 


This do-all entertainment 
center is just five inches 
high, 15 inches wide, and 
nine inches deep. Its clock 
radio can wake you (or put 
you to sleep). A four-inch-di- 
agonal TV set is built in. 
LED's display the time. The 
Sharp 3T57 is $209.95. 


NNhats New 


FOR YOUR CAR 


BY ED JACOBS 


Oil-filter wrench 


Squeeze Wrench removes oil 
filters other methods won't, 
it's claimed, because it 
squeezes harder as you turn 
harder on the ratchet or 
breaker bar that drives it. 
Creative Products Co., 321 
S. Fillmore, Edwardsville, 
Wl. 62025. Price: $5.50. 


Timing light 


You connect only an induc- 
tive pickup to the number 
one spark-plug lead to oper- 
ate this Heathkit Cl-1098 
timing light. A rechargeable 
battery supplies the xenon 
flash tube. It's $79.95 in kit 
form. Heath Co., Benton 
Harbor, Mich. 49022. 


Booster cables 


These booster cables lock 
firmly onto terminals by 
ratcheting action, and their 
maker claims they won't 
come off until you release 
them. Loc Jaws' clamp bod- 
ies are made of Cycolac for 
durability. Kravex Manufac- 
turing Corp., 11300 N.W. 
32nd Ave., Miami, Fla. 
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Traction mats 


Centipedes are nylon-rein- 
forced neoprene traction 
mats with dozens of steel 
grippers. The manufacturer 
claims their hinge-like ac- 
tion aids traction. $24.95 

for full-size cars. Sonic, Inc., 
2415 N. Pulaski, Chicago. 
lll, 60639. 


Super snow tire Running board Battery switch 


The key to the high traction 
properties claimed for the 
ContiContact TS 730 is its 
special rubber compound. 


Continental Rubber Products 


claims it remains pliable 
even at —100° F., and 
gives superior tread-clean- 
ing, with low noise levels on 
dry pavement. 


You can dress up your van, 
pickup, or four-wheel-drive 
vehicle with these extruded 
aluminum running boards. 
The Pit Boss is eight inches 
wide, and is claimed to pro- 
tect rocker panels from 
stone chipping. Genex Tool 
and Die, Inc., 4049 Simon 
Rd., Youngstown, Ohio. 


By carefully placing Safety 
Switch, you could use it as 
an anti-theft device, an 
emergency battery discon- 
nect, or as a convenient dis- 
connect while doing routine 
maintenance. $18.95. Para- 
gon Manufacturing Corp., 
6065 Large Ave. N.E., Al- 
bertville, Minn. 55301. 


JANUARY 1979 | 95 


-spacecstretching - B 
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More efficient use of space 
is gained without making 
structural changes to 

a 19th-century row house 


By RICHARD STEPLER 
DESIGN BY ABBEY DARER 
AND BOBBI STUART 


^ DROP-LEAF iv SUPPORT 
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The brownstone was an urban 
landmark, but its kitchen was far 
from distinguished. Little counter 
and storage space, cramped work 
area, and poor lighting made it an 
unappealing spot to prepare and 
enjoy food. Our design team over- 
came these problems by: 

® Moving the refrigerator into a 
seldom-used closet. This freed a 
long wall for extra cabinets, coun- 
ter space, and open shelving; 
showed more of an existing brick 
wall. 

e Replacing an awkward, space- 
wasting dining table with a folding 
one that disappears into the new 
custom cabinetry. 

€ Providing adequate lighting 
with a luminous ceiling. 

The cabinets are finished in light 
colors to brighten the windowless -— 
kitchen: white Formica for the Before: Refrigerator crowds skimpy wasted space, and shelving above it was 
countertop and shelves, and light counter space in corner. Table at left inconvenient and difficult to reach. 


oak Formica for doors and trim. 
Brick, however, sets the theme: 
The existing real-brick wall plus 
the uncanny match of GAF's self- 
stick wall tile and Basin Street 
Brick floor tiles add interest and 
dimension to this compact space. 
For further information on lay- 
ing self-stick wall and floor tiles, 
write GAF Corp., 140 W. 51 St., 
New York, N.Y. 10020, 


Kitchen redo didn't require additional 
plumbing since sink was reused in orig- 
inal location. Floor tiles were laid be- 
fore cabinets were installed. Cutting 
tiles to fit around projections was easy 
with utility knife (far right). 
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Bricks—both real and simulated—are 
the unifying theme for compact kitchen 
renovation. Brick wall behind open 
shelving is genuine; brick backsplash 
behind sink and stove (GE 21-in.-wide 
model JASO2) is GAF's Gafstar self- 
stick wall tile. Floor covering is Basin 
Street Brick, from GAF's line of Brite- 
Bond adhesive-backed floor tiles (cost: 
about 89€ per sq. ft.). Refrigerator's 
new home (above, right) is a former 
closet. (If you place a refrigerator in an 
enclosed area such as this, make sure 
there's adequate ventilation, as here.) 
Folding table is shown at left. 
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Tile stoves 


-efficient and elegant 
woodburners 


The great stoves that warmed castles in the Old 
World are available here—but at a princely price 


By JASON SCHNEIDER 


'The renewed interest in wood heat has brought a staggering 
variety of competing stove designs to the market—and each 
new design claims ever greater combustion efficiency. Many 
contemporary woodburning stoves do offer superior effi 
ciency and convenience compared with their 19th-century 
American counterparts. But few, if any, surpass the kachel- 
ofen (kak-ah-LOW-fen) , the classic European tile stove that’s 
been around for at least five centuries. 

Improbable? Not when you realize how difficult it is to 
improve any woodburning stove, even by applying the 
latest combustion technology. The large size, irregular 
shape, and relatively low energy concentration of wood 
limit any stove’s effectiveness. It’s almost impossible to 
simultaneously achieve both the superior heat transfer 
produced by a long, slow-burning fire, and the good combus- 
tion efficiency of a fast, roaring, hot fire. 

But through centuries of painstaking trial and error, the 
hafnermeisters, or master tile-stove makers, of Renaissance 
Europe developed a remarkably effective compromise. 
Their solution: a massive stove designed to capture, store, 
and slowly release the heat produced by a fast-burning fire. 


A heat-absorbing maze of masonry 


The entire inner structure of the classic tile stove is 
mortared firebrick arranged in a maze of smoke passages 
above the firebox (diagram on page 100). As the wood 
burns, hot smoke and gases rise and pass through this elabo- 
rate ductwork before they exit up the chimney. During this 
passage the smoke cools, releasing its heat to the heat- 
retaining firebrick. Only a small percentage of the heat 
supplied by the fuel—the amount necessary to heat the flue 
for an adequate draft—escapes up the chimney. 

The superior heat-holding ability of firebrick is well 
documented. While it’s only about 20 percent as dense as 
cast iron or steel, firebrick stores over 80 percent more heat 
per pound than most ferrous metals. But its thermal conduc- 
tivity is very low—roughly 1/45 that of iron or steel. Add an 
insulating layer of thick ceramic tile to this firebrick inte- 
rior and you get a stove that blocks rapid escape of heat. One 
result: high firebox temperatures, which means more effi- 
cient combustion. The volatiles released by the burning 
wood don’t rush up the chimney but are consumed near the 
burning fuel mass. So a properly run tile stove generates 
very little flue-clogging creosote and accumulates ashes 
quite slowly. Cleanout is needed just once or twice a month. 

Continued 
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Handsome little stove will heat two small rooms such 
as the kitchen and dining room. Bantam-weight ver- 
sions of the classic tile stove still weigh a hefty 800 
to 1000 pounds. But they are factory-made instead of 
custom-built, so they cost only $2000 to $4000. 


" 3 
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Traditional bench seat is a toasty yet safe spot on 
chilly days. Like a radiator, tile stoves seldom get too 
hot to touch—never more than 100 degrees C. The 
classic arched foundation below seat encloses a space 
used for drying and storing wood supply. 


Sleek  contemporary-looking stove 
(left) will heat an entire house just as 
well as more traditional model below. 
Since the stoves must be custom built, 
they can be designed to match almost 
any decor; the tiles come in a wide range 


ADS of patterns and colors. Like many kache- 
p š lófen, stove at left has a louvered vent 
| ——— = that releases warm air into the room. The 


circulating air is heated above firebox in 
an air-warming chamber that's entirely 
separate from the smoke passages. 


fA 4 


Futuristic-looking domed stove (left) 
is actually a traditional design that dates 
back to the 1700's. Tile textures and pat- 
terns are not only decorative but help in- 
crease stove s radiating surface. Kache- 
lofen's large bulk also adds to its surface 
area, compensating for slow rate of heat 
E transfer. Museum-quality stove (above) 
= — has a rear through-wall firebox door that 
, opens into room behind. This common 
2 arrangement eliminates wood clutter 
around the elegant stove. 
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snake along a winding path on their way 
up to the flue. As they flow through the 
maze of firebrick, burning gases give up 
heat to the stove's four-inch-thick walls. 
This stored heat is slowly radiated to 
the living space as fire burns down. The 
hot firebrick also burns off vapor depos- 
its, preventing buildup of creosote. 


To get this high level of combus- 
tion efficiency, you operate a tile 
stove exactly opposite from a mod- 
ern airtight metal stove. 


An open-door stove 


Starting from cold, the tradition- 
al tile stove is loaded and lit from 
the bottom like any wood burning 
stove with an updraft or diagonal- 
draft combustion system. Unlike 
most metal stoves, kachelofen gen- 
erally have loose-fitting metal in- 
ner doors on the firebox and ash 
chamber (if there is one). After the 
fire is lit, these doors are closed, 
but combustion air can still enter 
around them, and, at higher veloci- 


Like a classic tile stove, the hybrid 
dauerbrandofen (far right) has a thick 
tile housing and inner smoke passages. 
But, like modern metal stoves, it also has 
a cast-iron firebox, rotating ash grate, 
and automatic draft control. The stove's 
combustion method combines elements 
from both systems. First, hot gases are 
drawn down through the flames for after- 
burning in secondary air vented up 
through grate. The gases then rise to the 
flue through inner passages, transferring 
heat to the outer firebox wall as they go. 
The hot metal then heats room air flow- 
ing up between it and the tile shell. Be- 
fore it's vented under the marble top and 
into the room (top diagram), the warmed 
air also heats the outer tile. This slowly 
radiates heat back into the room. 
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ty, through small slots in the inner 
firebox doors. 

When the fire is burning well, 
the tight-fitting outer ash door is 
closed to promote more rapid com- 
bustion. But the outer firebox door 
remains open for an hour or two 
until the fuel is reduced to embers. 

Despite the fast burning of the 
main charge, little heat is wasted. 
Instead it's captured by the mas- 
sive, intricately structured stove 
and slowly released into the living 
space. This stored heat can keep a 
home comfortably warm for six to 
12 hours after the fire burns down. 

In fact, if a tile stove is suffi- 
ciently massive with respect to the 
volume of space it's required to 
heat, it need not be fired more than 
two or three times a day, even in 
cold weather. And reloading is a 
simple matter, since the burning 
embers act as kindling. 

Though it may take a while for 
the stove's stored heat to radiate 
into the living space, a great per- 
centage of it eventually does, re- 
sulting in impressive thermal effi- 
ciencies—about 65-75 percent. 

This long-range heating capabili- 
ty is especially apparent overnight. 
Before retiring, you need not even 
add a new load of wood—you sim- 
ply close the airtight outer doors 
and turn down the damper to keep 
the embers glowing. During the 
night, the house temperature will 
fluctuate very little, dropping only 
a few degrees. Compare this to 
what happens with a good cast-iron 
stove: Even with a full fire going, 
the house temperature will usually 
drop 10 to 15 degrees during the 
night. With the kachelófen, when 
you get up in the morning, the 
embers are still glowing—all you do 
is chuck in some wood. 

One final advantage of these 
classic tile stoves is the quality of 
heat they put out—mild yet pene- 
trating. European tile-stove enthu- 
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siasts even claim that the kachelof- 
en put out more “healthful” heat 
than other types of stoves. While 
that is open to question, there is no 
doubt that heat from a tile stove 
does feel different from the heat 
you get with a cast-iron or steel 
stove. And the heat is certainly 
more even than that given off by 
many metal stoves. 


Efficiency is expensive 


With all these heating advan- 
tages, why has the tile stove 
received so little attention in this 
country? And, even more puzzling, 
if hachelofen are the ultimate 
woodburning solution, why is 
there such a wide range of metal 
and nontraditional tile stoves cur- 
rently being produced in Europe? 

There are three major disadvan- 
tages of classic tile stoves: size, 
weight, and cost. The surface area 
of the stove must be fairly exten- 
sive to compensate for its slow rate 
of heat transfer. Units designed to 
heat a whole house may well 
extend from floor to ceiling or take 
up a whole wall, thus becoming the 
dominant feature in one or more 
large rooms. Such installations are 
often quite elegant, but they cost 
between $12,000 and $15,000 and 
must be custom-built on the prem- 
ises by a hafnermeister flown over 
from Europe. The work is best 
done while the house is being built 
so proper footings can be easily 
poured for the several tons of 
masonry required. But smaller tile 
stoves in the traditional pattern are 
available to heat a single room or 
two (see photo). 

There are only a few drawbacks 
in operating the kacheldfen, com- 
pared with other woodburning 
stoves. Tile stoves take longer to 
warm up from a cold start than 
most metal stoves and are therefore 
more suited to continuous home 
heating than for occasional use in a 


weekend retreat. The stoves are 
also intolerant of wet or unsea- 
soned wood, and they seldom ac- 
cept long logs—16 to 24 inches long 
is the usual range, depending on 
the size of the unit. 

Finally, cleaning out the smoke 
passages of some traditional tile 
stoves isn’t easy and may even 
require partial disassembly. This 
problem won’t arise if dry, seasoned 
wood is used exclusively—the hot 
firebrick will then burn off most 
potential creosote. 


Tile-stove spinoffs 


Various attempts have been made 
over the years to design stoves that 
offer some of the kachelofen's ad- 
vantages but in a more convenient, 
less costly package. For example, 
many of today's American-made 
metal stoves have firebrick liners or 
baffle systems designed to increase 
thermal mass, promote higher fire- 
box temperatures, and extract more 
heat from the exiting smoke and 
gases. Soapstone stoves based on the 
heat-sink principle were made in 
New England in the last century and 
at least one manufacturer today of- 
fers a steel-plate model with soap- 
stone slabs affixed to the sides: (‘The 
Stove Works, Box 172A, Marlboro, 
Vt. 05344). And a steel-box stove 
with inlaid tiles is listed by Ram 
Forge (Brooks, Me. 04921). 

But when it comes to developing 
new designs based on the classic 
tile stove, the Europeans are still 
ahead. Two major offshoots of the 
tile stove are the Styria heater and 
the dauerbrandGfen. 

With its  porcelain-enameled 
steel-plate exterior and its stern 
vertical lines, the Austrian-made 
Styria doesn't look at all like a 
classic tile stove. But inside, it's 
constructed mostly of firebrick 
with a maze of heat-accumulating 
passages (see photo and sketch at 
far right). Styria heaters are oper- 
ated like classic tile stoves—their 
loading doors are left open for 
maximum heat output. But after 
the fire is started, the loading doors 
can also be closed (as on an 
airtight stove) to maximize fuel- 
burning time. 

In general, Styria heaters have a 
slightly higher heat output than 
tile stoves of the same size. A 
Styria heater is also slow to warm 
up from a cold start, can only 
handle dry, well-seasoned wood, 
and even the largest unit will not 
accept logs longer than 16 inches. 

On the other hand, they're ex- 
tremely durable, and, with their 
nickel-plated doors, handsome in a 
functional way. More important, 


these stoves are long-burning (up 
to 16 hours) and very fuel-efficient. 
Prices range from $800 to $1600 for 
models that will heat from one to 
four average-size rooms. 

On the outside, the dauerbran- 
dófen (long-duration or contin- 
uously burning stoves) look like 
smaller cousins of the classic tile 
stove. But most of these units 
feature a cast-iron firebox, al- 
though it may be lined with fire- 
brick or fireclay. The firebox is set 
into a heat-storage housing of 
glazed tile or tile bricks. There are 
numerous variations in the way the 
fire’s heat is captured by the tile. 
Some dauerbrandófen have maze- 
like firebrick baffle systems above 
the firebox; others have hollow side 
passages through which the smoke 
circulates (see diagram at bottom 
of facing page). 

In general, like classic tile 
stoves, the dauerbrandófen main- 
tain high firebox temperatures for 
efficient combustion. They are also 


capable of maintaining long-dura- 


tion, low-power fires without gener- 
ating excessive creosote—if dry, 
seasoned wood is used. These 
stoves provide faster warm-ups than 
stoves made almost entirely of ma- 
sonry, but they can’t match the 
larger, heavier tile stoves in heat- 
holding ability. 

They are designed to work with 
coal as well as wood, and although 
many have small fireboxes, some 
units have fireboxes large enough 
to accept logs from 18 to 24 inches 
long. They weigh from 300 to 500 
pounds and will heat two or three 
average-sized rooms. Prices range 


from $600 to $1100. 
Both classic tile stoves and their 
offshoots offer distinct advan- 


tages—especially the combination 
of combustion and thermal efficien- 
cies. The stoves are certainly not 
inexpensive, but they are hand- 
some, efficient, and very durable. 
And today’s modern, tightly con- 
structed, well-insulated American 
homes can certainly make good use 
of this old-fashioned European 
heating technology. Maybe it's 
time for manufacturers here to 
offer some distinctly American ver- 
sions of the classic tile stove. GE 


FOR MORE INFORMATION: 

Classic tile stoves: Hoskin Diversified Indus- 
tries, Schoolhouse Farm, Etna NH 03750; Cer- 
amic Radiant Heat, Pleasant Dr., Lochmere 
NH 03252; Modified tile stoves: Styria/The 
Merry Music Box, 20 McKown St., Boothbay 
Harbor ME 04538; Finest Stove Imports, Inc., 
1417 Glenallan Ave., Silver Spring MD 20902; 
Heatbeam, Inc., 7914 Turtle Valley Dr., Clifton 
VA 22024. 


FOR FURTHER READING: 

The Woodburning Encyclopedia, Jay Shelton 
and A. Shapiro, Vermont Crossroads Press, 
Waitsfield VT 05673; The Complete Book of 
Heating with Wood, Larry Gay, Garden Way 
Publishing, Charlotte VT 05445. 
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Styria stoves’ glossy shell (top) con- 
ceals a firebrick-lined interior modeled 
on the classic tile stove. The heater’s 
extra-deep firebox is designed to accum- 
ulate ashes to increase the stove's ther- 
mal mass. An added feature is the humi- 
dification chamber atop the firebox (see 
diagram). The chamber is roofed and 
floored with thick steel baffles that direct 
smoke and hot gases up to the maze-like 
heat-storage section. A pot of water 
placed in the middle chamber humidifies 
room air—the moisture escapes through 
the open-work letters on the door. Al- 
though simmering water this way takes 
energy, this energy is not lost but con- 
tributes to the stove's heat output and 
helps the room's occupants feel warmer. 
(Humid air feels warmer than dry air, 
which increases perspiration rate.) 
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oodburner 
efficiency 


-how to measure wood-stove 
and fireplace performance 


Inexpensive gear and a few 
formulas tell you if you're 
getting your wood's worth 


By JAMES TREFIL 


Tha author, a professor of physics at the 
University of Virginia, Charlottesville, writes 
regularly about energy conservation. 


When you burn wood in your stove 
or fireplace, it gives off heat—a 
certain number of Btu. Some of 
those Btu warm your house; some 
go up the chimney with the flue 
gases and are lost. Efficiency is a 
measure of how much of the heat 
does useful work, compared with 
the total amount generated by the 
burning of the fuel. It is expressed 
as a percentage: An efficiency of 75 
percent, for example, means that 
you're making use of 75 percent of 
the heat generated by the wood 
while the other 25 percent is going 
up the chimney. 

How efficient is your woodburn- 
er? With three simple instruments 
(total cost under $15) and a few 
hours of your time, you can find 
out. 

“Oh,” you say, “I already know 
how efficient my unit is. The man- 
ufacturer has published figures on 
it." No good. Manufacturers’ effi- 
ciency ratings are similar to EPA 
auto-mpg ratings—good for compar- 
ison between makes. But they tell 
you little about how efficiently 
your unit performs when installed 
in your home. 

In principle, measuring efficien- 
cy is simple. You measure the 
amount of fuel used and calculate 
how much heat it generates. Then 
you find out how much of this heat 
is being delivered to your home to 
warm it. With these numbers you 
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can easily calculate efficiency by 
dividing the heat content (in Btu) 
of the wood burned into the heat 
actually delivered to the house. In 
practice, it takes a few more steps 
than that. 


How to go about it 


Step one is to find out how much 
fuel you're using by weighing the 
wood. A bathroom scale will do the 
job. (The chart, next page, lists 
hardwoods the way you're used to 
seeing them Btu-rated: per cord. 
But note the great range of weight 


1 
! R i " i " greg gene aa nan: -] E : 


Three instruments are all you need: 
From the left, an oven thermometer, an- 
emometer, and household thermometer. 


given for the wood per cubic foot.) 

A pound of any well-dried hard- 
wood will have about the same heat 
content—6900 Btu per pound—no 
matter what tree it comes from. 
Softwoods, because of the greater 
content of volatile chemicals, have 
a somewhat higher value—around 
7600 Btu a pound. But a pound of 
softwood takes up more space than 
a pound of hardwood, so you have 


How many Btu in your woodpile? 
If you have a cord of one of these woods stored out back, 
this table gives you a rough idea of its Btu content. 


Air-dried Millions 
weight (ibs.): of Btu 
Per Per Type of wood per cord 
cubic cord 

foot 

53 4505 Shagbark and pignut hickory 31.535 
52 4420 Eastern hophornbeam 30.940 
51 4335 Mockernut hickory, dogwood 30.345 
49 4165 American hornbeam 29.155 
48 4080 White oak, sweet birch, black locust 28.560 
47 3995 Chestnut (rock) oak, bitternut hickory 27.965 
46 3910 Red oak, Pacific madrone 27,370 
45 3825 American beech 26.775 
44 3740 Sugar maple 26.180 
43 3655 Black oak, southern red oak 25.585 
42 3570 White ash 24.995 
40 3400 Yellow birch, California white oak 23,800 
39 3315 California laurel 23.205 
38 3230 Red maple 22.610 
37 3145 Paper birch 22.015 
36 3060 Black cherry 21.420 
34 2890 American elm, sycamore 20.230 
32 2720 Sassafrass 19.040 
26 2210 Tulip tree 15.470 
25 2125 Quaking aspen 14.875 


Figures are based on average weights as published by the American Forestry Assn. 


to put more pine logs into a fire to 
get a given amount of heat than 
you would if you were burning oak. 
As a matter of convenience, you'll 
probably want to use hardwood. 

To find your system’s total ener- 
gy input in Btu, multiply the total 
poundage of hardwood used by 
6900, and the total poundage of 
softwood used by 7600. 

Measuring useful heat actually 
delivered to your home is difficult. 
It’s easier to measure waste heat. 
Most waste heat goes up the flue 
that carries exhaust gases to the 
outside. The amount of heat lost 
depends on flue size, rate of flow, 
and temperature of the flue gas. 

Begin by calculating the flue’s 
cross-sectional area. If it’s square 
or rectangular, multiply the two 
dimensions. If it's circular, the area 
is x (approximately 3.14) times 
the square of the radius. For conve- 
nience, get the area in square feet. 
So if you measured the dimensions 
in inches, divide the final answer 
by 144. 

You must also measure the ve- 
locity of the gas leaving the flue— 
hard to do with simple instru- 
ments. I've tried lots of methods, 
such as holding a ruler next to the 
chimney and timing some particles 
in the smoke, but none worked out 
very well. Finally, I got a simple 
hand-held anemometer (wind 
gauge) for about $9 (Edmund 
Scientific, 6875 Edscorp Building, 
Barrington, N.J. 08007). This is 
normally held at arm's length per- 
pendicular to the wind. A small plas- 
tic ball rises in a tube until its weight 


is balanced by pressure differences 
associated with the moving air. 

The problem with this gauge is 
that the airflow you want to mea- 
sure is up (coming out of the chim- 
ney) rather than parallel to the 
ground. Since the gauge depends 
partly on gravity, you can't hold it 
perpendicular to the flow as you 
would in measuring a normal wind. 

To get around this, I held the 
gauge in the flue gases at an angle 
of 45 degrees, with the top of the 
gauge tilted back away from the 
chimney opening (see photo). To 
find out what effect operating the 
gauge in this way had on its read- 
ings, my son and I drove our car on 
a still day. He held the gauge out 
of the window, first perpendicular 
to the wind and then tilted back at 
45 degrees. By doing this at several 
different speeds we recalibrated the 
gauge to read in the tilted position. 
We found that tilted it reads about 
10 percent higher than the true 
velocity, so we corrected all of our 
flue-gas readings downward by this 
amount. 

The air-speed figure you'l end 
up with will be in miles per hour. 
To convert to feet per second, 
multiply 1.47 times your corrected 
mph figure. This will give your 
velocity (v) in feet per second. 


Stack-loss equations 


You measure the temperature of 
the flue gas in the same way you 
measure any other temperature— 
with a thermometer. You can get 
ordinary glass and mercury ther- 
mometers for a few dollars from 


Edmund, and these will go up to 
212 degrees F. This is probably 
enough for most high-efficiency 
stoves. In fireplaces, where the 
gases go to higher temperatures, 
get an oven thermometer in a hard- 
ware store for under $6. I tried 
both kinds and couldn't find any 
advantage of one over the other. 

Once you know the temperature 
you can figure out how much waste 
heat is being carried out with each 
cubic foot of the gas from the equa- 
tion 

q-C(T-T;,) 

where q is the heat energy (in Btu) 
of a cubic foot of gas. T is the 
temperature you measure at the 
top of the flue, and T, is the 
temperature inside your home (the 
temperature at which the gas 
started its journey). The quantity 
C is called the specific heat of the 
gas and represents the amount of 
energy (in Btu) needed to raise the 
temperature of a cubic foot of the 
gas 1 degree F. For the kinds of 
flue-gas temperatures you'll en- 
counter, C is given by 
C (Btu/ft3) = (1.9 - 0.002T) x 0.01 

Finally, the total heat loss Q in a 
flue of cross-sectional area A through 
which gas at temperature T is 
moving with velocity v is given by 

Q (Btu/sec) = Avq 


Plugging in values 


Here's how all of this works in 
practice. In testing my circulating 
fireplace, at one time I found an air 
speed of 11.6 ft/sec with a flue-gas 
temperature of 269 degrees F and 
an inside temperature of 65 degrees 
F. The flue area is 0.52 square feet. 
At this time, then, the specific heat 
Was 

C 20.0136 Btu/ft? 
so the heat loss per cubit foot was 

q = 0.0136 x (269-65) = 2.77 Btu 

and the total heat loss was 
Q=0.52 x 11.6 x 2.77=16.7 Btu/sec. 
If this flow persisted for one min- 
ute, the total heat lost would be 

Q = 1002 Btu/min 
during that particular minute. 
There is one more source of heat 
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loss. When a fire has been going for 
some time, the chimney heats up. 
Since part of the chimney 1s out- 
side of the house, heat is lost 
through conduction in that outside 
portion. If only a short run of 
chimney is exposed to the outside, 
this extra loss isn't important, but 
Continued 
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Anemometer is easy to read. Height of 
plastic ball in center tube indicates wind 
speed. Above, the author takes a read- 
ing of flue gas. Holding gauge at 45-de- 
gree angle permits measurement of up- 
ward air flow in the chimney. 


for tall outdoor chimneys it can be 
significant. 

You can find how much heat is 
being lost through conduction by 
consulting the figure on page 103. 
Call the distance around the inside 
of the flue D and the length of ex- 
posed chimney L. Heat lost each 
hour through conduction is 

Q = DL (T - Tout) 
R 
where T.. is the outside air tem- 
perature and R is the heat resis- 
tance of the chimney material. For 
masonry chimneys K has a value of 
0.25 for each inch of material 
between the flue and the outside, 
while for insulated metal chimneys 
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it has a value of about 3 for each 
inch of asbestos. | 

An example of a heat-loss calcu- 
lation for the fireplace mentioned 
above is as follows: The length D 
of the interior perimeter of the flue 
was 3 feet, and the chimney stood 4 
feet above the roof. It had 4 inches 
of masonry in the walls, so the R 
was equal to 1. For the same flue 
temperature quoted above (269 de- 
grees) on a day when the outside 
temperature was 50 degrees F the 
heat loss would be 

Q = 3x 4x219 = 2628 Btu/hr. 
Comparing this number with the 
amount of heat going up the stack 
shows that this particular source of 
heat loss is small but not negligible 
for my system. Depending on 
whether your chimney is located 
inside or outside of your house and 
how tall it is, you may find this 
source of heat loss to be important 
or insignificant. 


Comparing two systems 


To see how all of this works in 
practice, let me tell you about two 
experiments I recently performed. 
The two systems I measured were 
my own circulating (Heatilator- 
type) fireplace and a friend’s Rite- 
way wood stove. The fireplace is 
equipped with a 16-foot masonry 
chimney, of which all but the top 
four feet are inside the house, while 
the stove has a six-inch asbestos- 
insulated pipe running up to a 14- 
foot ceiling. In both cases, several 
hours’ supply of well-dried wood 
was weighed and fed to the fire as 
needed, and flue temperatures and 
gas velocities were taken periodi- 
cally to monitor heat loss. The 
results of the experiments are given 
in the table below. 


Fireplace Stove 


Amount of wood 41.2 pounds — 6.7 pounds 


Type of wood maple/locust locust 
Energy input (Btu) 284,000 46,000 
Measurements taken every 30 minutes hour 
Length of experiment 3 hours 4 hours 
Typical gas velocity (ft/sec) 8 3 
Typical temperature (° F) 250 120 
Total heat loss through flue 190,000 11,200 
Conduction loss 7700 — 
Total useful heat 86,000 34,800 
Efficiency (percent) 30 75 


For the fireplace, which has a 
fairly rapid response to the addi- 
tion of wood, I took velocity and 
temperature readings every half 
hour and got the total heat loss by 
assuming that the same tempera- 
ture and velocity would exist until 
the time of the next reading. For the 
stove the changes in the state of the 
fire occurred more slowly, and 
hourly readings did the job. After 
all the readings were taken, the 
hourly heat losses were computed 
and then averaged out. 


For example, if the hourly heat- 
loss measurements were 1100, 1000, 
and 1150 Btu/min, I would use the 
average, 1083 Btu/min, in my cal- 
culations. | 

Of course, the actual numbers I 
got depended on the conditions of 
the test itself. 'The stove was tested 
on a cool spring morning and the 
fireplace early on a winter day, 
when the masonry needed to be 
heated up. The method of testing, 
though, can be used under any 
conditions, subject only to your 
willingness to climb up on your 
roof periodically. | 

When you are finished, the effi- 
ciency you calculate is the efficien- 
cy of the entire heating system, not 
just of the stove or fireplace. by 
itself. For example, a lot of the 
heat delivered by the fireplace 
comes from heat conducted through 
the interior masonry. Had this heat 
been lost (for example, by having 
the entire 16-foot chimney out- 
side), the efficiency of the system 
would have been substantially low- 
er. Since four feet of exposed chim- 
ney lost 7700 Btu during the trial, 
I can estimate this reduction in 
efficiency by assuming the ]loss 
from a 16-foot chimney to be 4 x 
7700 = 30,800 Btu. In this case the 
efficiency would have been 22 per- 
cent instead of 30 percent. 


A word of caution 


The method I've described is an 
adaptation and simplification of an 
engineering technique known as 
the “stack-loss method." Like most 
simplifications, it tends to gloss 
over some potentially important 
points. I have described how you 
can measure the heat content of 
flue gases, but there are other ways 
energy can be carried up the chim- 
ney. The most important of these is 
by unburned or incompletely 
burned chemicals that can be pres- 
ent in the smoke of a wood fire. 
These chemicals represent a loss of 
potential heat energy, but short of 
getting the kind of complicated 
chemical-analysis test equipment 
used by professional engineers 
there’s not much you can do to esti- 
mate how much. 

This means that the true effi- 
ciency of the stove or fireplace can 
be less than the efficiency you've 
calculated, but it cannot be greater. 
For example, I suspect that the 
high stove efficiency we measured 
resulted partly from the fact that 
the stove was operating in the 
“smoldering” (smoky) mode rather 
than with a vigorous fire. To mini- 
mize this, adjust the fire to be as 
smokeless as possible. 
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Lightweight, wa- 
terproof bench 
can be made from 
either transparent 
(above) or trans- 
lucent (left) acryl- 
ic. Holes drilled in 
top act as "fanny 
grippers,” assur- 
ing a safe sitting 
surface. Strip heat- 
er at left is ideal 
for  heat-forming 
acrylic, but pro- 
pane torch can 
also be used. 
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By JOHN CAPOTOSTO 


According to the National Safety 
Council, 275,000 people were hurt 
in the bathroom last year, half of 
them from falls in the shower. Such 
falls are often due to loss of 
balance while standing on one leg 
and scrubbing the other. With a 
bench in your shower, you can sit 
comfortably—and safely—while lath- 
ering up, cleaning toenails, or shav- 
ing legs. 

To make the shower bench 
shown, youll need about five 
square feet of 14-inch Plexiglas 
acrylic sheet, solvent, and a few 
basic tools. A strip heater made 
especially for acrylic forming is 
useful; for construction details, 
see “Look What You Can Create by 
Bending Acrylics” [PS, Nov. "78]. 

Draw the pattern for the ends 
and top of the bench (a single 
piece) on the protective masking 
paper that covers the acrylic, then 
cut it out using a jig saw, band saw, 
or saber saw. Do not cut the cross- 
piece yet, though. Drill the 34-inch 
holes in the top section using a flat 
spade bit or a special twist drill for 
plastic. Back the work with wood 
and use a moderate speed. A drill 
press is best but a portable drill 
can be used. Smooth all edges by 
scraping with a knife or sanding. 

Next, do the heat-forming. Re- 
move the masking paper and, with 
a water-soluble felt marker, indi- 
cate the fold lines. If you use a 
strip heater, place the fold line over 
the heating element. The acrylic 
should not touch the element. Heat 
the plastic until it starts to welt. 
Bend to the desired angle with the 
heated side out. (Use a block of 
wood cut to the proper angle to 
determine the bend.) Hold in posi- 
tion until cool. Repeat for the other 
side. If a torch is used instead of a 
strip heater, use a pencil flame, 
playing it back and forth on both 
sides of the bend line. When the 
plastic softens, bend as above. 

Before cutting the crosspiece, cut 
a test piece from stiff cardboard to 
check the fit. If adjustments are 
necessary, tape on cardboard strips 
or cut away from the pattern as 
needed. Transfer the outline of the 
fitted pattern onto the plastic 
sheet, cut, then smooth the edges. 
Next, attach the brace to the 
bench. Tape it in place with mask- 
ing tape and apply an acrylic 
solvent at one point (with appli- 
cator, eyedropper, or small water- 
color brush); capillary action will 
take it to all parts of the joint. 
Let it dry thoroughly. Remove the 
tape and enjoy safer showers. 
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How to protect yourself from 


shop noise 


Most of your power tools 
probably exceed EPA 
noise-safety limits, but 
protecting yourself is easy 


By JEFFREY HAHNER 
and A. J. HAND 


Ear plugs come in a variety 
of materials, as shown 
above: (1) E-A-R dispos- 
able plugs; (2) Flents Anti 
Noise Ear Stopples (wax/ 
cotton); (3) Flents Silaflex 
plugs; (4) Flents V51R 
plugs; (5) Flents Peace & 
Quiet headband; (6) Bil- 
som  Prop-o-Plast dispos- 
able plugs; (7) Flents Flexi- 
plugs. A good fit is very im- 
portant. E-A-R Plug, dem- 
onstrated at right, is com- 
pressible foam; it expands 
in ear for a perfect fit. 
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ABOUT THE AUTHORS: Hahner teaches hear- 
ing conservation and audiology at Pace Uni- 
versity. Hand is a former PS Shop Editor, 
with an extensive shop of his own. 


An estimated 16 million people in 
the U.S. suffer from some degree of 
hearing loss directly caused by 
noise, according to the Environ- 


mental Protection Agency. And 
some of our most useful shop tools 
and outdoor power equipment are 
the worst culprits when it comes to 
exposing us to high noise levels. 

Hearing loss isn't the only noise- 
related health hazard. Excessive 
noise causes heart-rhythm changes, 
dilation of blood vessels in the 
brain, constriction of other blood 
vessels, and increased blood pres- 
sure. The ability of the eyes to 
focus is impaired. Certain glands 
increase hormone production and 
the stomach churns out more acid. 

Noise may sometimes seem a 
necessary evil, but we clearly 
shouldn't put up with it. Fortu- 
nately, we don't have to. While 
American industry may turn out a 
host of noisy tools, it also provides 
us with a vast array of products 
that will protect us from the noise 
those tools make. With the proper 
protection, you can safely use even 
the noisiest of homeowner tools—a 
chain saw. 


How much sound is dangerous? 


You will get a lot of different 
answers to that question. The Oc- 
cupational Safety and Health Ad- 
ministration (OSHA) has set an 
exposure maximum for an eight- 
hour work day at 90 dBA. Allow- 
able exposure times drop as the 
noise level rises (see table). 

According to Kenneth Feith, the 
chief of General Products Branch, 
Standards and Regulations Divi- 
sion of the EPA, 75 dBA is detri- 
mental. But the EPA is willing to 
compromise with OSHA and set a 
limit of 85 dBA for industry. 

Many hearing experts, however, 
consider all these standards inade- 
quate in light of evidence that 


points to danger from sound as low 
as 70 dBA. 

Who is right? No way to be sure 
right now. The OSHA limit of 90 is 
probably too high—a compromise 
between safety on one hand, and 
practicality on the other. A limit of 
70 may be more conservative than 
necessary, but it's a good goal to 
shoot for around the home. 

There are four basic approaches 
to protecting yourself from shop 
noise: 

€ Choose equipment designed to 
be quiet in the first place. 

€ Reduce the noise at 
source. 

€ Alter or control the path of the 
noise once it leaves the source. 

€ Wear personal ear protection. 

Continued 
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Typical muff has plastic ear cups filled 
with fibrous material and lined with 
foam. Vinyl-covered foam seals around 


Muffs are easy to slip on and off, which 
makes them a good choice for short, 
noisy shop jobs like sawing. Muff shown 


ears. This muff's from Bilsom. 


| How power-tool noise compares with other sound levels 


SOUND PRESSURE (dynes;cm2) 


Pain threshold 


| Pneumatic chipper (5') 


Hammering on 
steel plate (2") 


Radial-arm saw 


Boiler factory 
Jointer 
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Table saw 

Belt sander 
Band saw— 
Garden tractor 4 

Electric drill 
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Heavy street traffic (5°) 
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Conversation (3') 


Average office 
Quiet residential street 


Average home 


Very soft music 


Quiet whisper (5) 


Anechoic chamber 
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POWER AT EAR (watts. cm) 
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Rock music full blast 
Chain saw 


Thunder 
- Portable circular saw 
Subway train 
througn station 
Leaf shredder 
- Saber saw 
Loud orchestral music 
Shap vac 
Rotary mower 


Drill press 


= Heavy traffic (25-50") 


Very quiet radio 
at home 


Country home 


Leaves rustling 


Threshold of hearing 


is from American Optical. 


Hearing protectors: | 
Who makes them, how they rate 


Manufacturer 


American Optical Safety 
Devices, 14 Mechanic St., 
Southbridge MA 01550 


Bilsom International, 
1930 Isaac Newton Sq., 
Reston VA 22090 


H.E. Douglass Engineering, 
2700 West Burbank Blvd., 
Box 7209, 

Burbank CA 91505 


E-A-R Corp., 
7911 Zionsville Rd., 
Indianapolis IN 46268 


Flents Products Co., 

14 Orchard St., 

Box 2190 Belden Station, 
Norwalk CT 06850 


Glendale Optical Co., 
130 Crossways Park Drive, 
Woodbury NY 11707 


3M Company, 
Occupational Health and 
Safety Products, 

3M Center, 

St. Paul MN 55101 


Mine Safety Appliances Co., 
400 Penn Center Blvd., 
Pittsburgh PA 15235 


Sears Roebuck & Co. 
(catalog and retail stores) 


Sigma Engineering, 
11320 Burbank Blvd., 
No. Hollywood CA 91601 


Welsh Textron, 
2000 Plainfield Pike, 
Cranston RI 02920 


Wilson Products Division, 
ESB Inc., 

2nd & Washington Sts., 
Box 622, 

Reading PA 19603 


Model or name Type R 
1600A Muff 13 
1720 Muff n.a. 
A-O Hear-Guards Preformed plug 13.4 
Eardown Disposable fiber plug 9.1 
Prop-o-Plast Disposable plug n.a. 
UF-1 Muff 15.8 
HF-1 Helmet muff 14.4 
Sound Sentry 5000-B Headband plug 7.4 
E-A-R Plugs Disposable foam plug 23.8 
Anti-Noise Ear Stopples — Wax-cotton plug 

Quiet-Down Disposable fiber plug 


Silaflex Elastomer plug 

Flexiplug Preformed silicone plug 
Silentia Universal Muff l 
Quiet-Line GN-900 Muff 18 
3M Brand Disposable plug 6 
Ear Defender Preformed plug 6.5 
Noisefor, Mark LV MC Muff 16.6 
Craftsman Hearing 

Protector: 9K1869 Muff 13 
Comfit Plug 11.5 
Auri-Seal Plug/outside seal 13.7 
Sonic Ear Valve Open-type plug n.a. 
Soundoff 4530 Muff 18.1 
Sound Ban # 20 Headband plug 6.1 
Sound Barrier Muff 18.8 
Sound Silencer Preformed plug 6.3 


*R is an adjusted dBA reduction factor. Subtract it from the noise level in your workplace 


to determine the effective noise level to which you are exposed. These values have been 
calculated using a method that assumes a noise spectrum composed equally of all octave 
bands. This technique gives very conservative R values. Actual protection could be 
several dBA greater under some circumstances. 


Every power tool owned by the authors exceeds the EPA dan- 
ger level of 75 dBA, as the graph at left shows. Authors mea- 
sured noise with a General Radio 1565-A sound-level meter 
in actual shop conditions. Readings can vary from shop to 
shop and from one brand of tool to another. 
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Many of today's power tools are 
quieter than ever, however. Manu- 
facturers are working on the noise 
problem, and the EPA is develop- 
ing a “not-to-exceed” noise standard 
for power mowers similar to the one 
now in effect for snowmobiles. The 
standard is scheduled for publica- 
tion sometime next spring, but the 
allowable noise level has not been 
set as we go to press. 

Feith also said the EPA is 
studying chain-saw noise and de- 
veloping test procedures in cooper- 
ation with the manufacturers. Its 
main goal right now is to label 
chain saws with their noise levels. 

A similar labeling program is 
also a possibility for home shop 
tools. According to Feith, a typical 
label might state the noise level 
you could expect at your ear while 
using the tool. The label would also 
contain comparative information 


OSHA permissible exposure 
Sound level 


Duration per 
day (hours) 
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Permissible exposure times to various 
noise levels are shown in the Occupa- 
tional Safety and Health Administration 
table above. Many hearing experts feel 
these aren't conservative enough to pre- 
vent hearing losses over long periods. 


4 
En 


Hard-hat / muff combo (this one's from 
Bilsom) provides double protection for 
the backyard lumberjack. Plastic eye 
guards round out the protective package. 
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listing the range of noise levels 
produced by other similar tools. A 
warning to wear hearing protection 
may be included for some tools. 

Such labels will make it easier for 
you to buy quiet tools, and they 
wil also give the tool industry 
greater incentive to produce quiet- 
er products. In the meantime, how 
do you choose quiet tools? 

Whenever possible, compare the 
noise level of tools when you shop, 
working by ear. This is relatively 
simple if the tools you want to 
compare are all sold in the same 
store. If they're not, you may have 
to depend on other techniques. 
The U.S. Commerce Department's 
“Quieting: A Practical Guide to 
Noise Control, suggests looking 
for quiet design features. For exam- 
ple, on a rotary mower look for a 
smooth underdeck, blades with 
rounded corners and feathered 
trailing edges, and an enclosed, 
vibration-isolated, well-muffled mo- 
tor Choose equipment that runs 
effectively at low speeds. Favor 
castings over thin sheet metal that 
can vibrate and amplify noise. Pick 
a tool with just the right power for 
your needs. An oversized engine 
usually makes more noise, but so 
does an undersized engine forced to 
run at full throttle. 


Reduction at the source 


What about equipment you al- 
ready own? 'There are some simple, 
inexpensive modifications you can 
make that may help quiet some of 
your tools. Often nothing more 
than lubrication and adjustment of 
parts will make a significant differ- 
ence. So can installation of sound 
barriers and absorbers, and the 
application of vibration-damping 
materials. We put some of these 
sound-control materials to work in 
our shop and achieved some im- 
pressive reductions (see box). 

Noise-control materials fall into 
four basic types: 

€ Absorbers. These are made of 
porous materials such as foam or 
mineral wool. They do their work 
by absorbing sound and converting 
it into heat. They do not block the 
transmission of sound from one 
space to another. For that you need 
the next type of material. 

e Barriers. These take the form 
of dense, limp materials such as 
sheet lead, loaded plastics, and 
mastics. They are used to contain 
noise within a specific space such 
as a power-tool enclosure or your 
entire shop. [For detailed informa- 
tion on noise-proofing your shop see 
PS, Sept. ’70. ] 

e Vibration dampers. 'These ma- 


terials reduce mechanical vibra- 
tion. They are usually elastomers 
and mastics you apply to vibrating 
surfaces. 

e Vibration isolators. These are 
flexible, springlike materials that 
separate vibrating objects from 
other objects. You might use them 
for motor mounts, or to isolate a 
power tool from its stand. 

Sometimes, two types of materi- 
als are combined. For example, 
absorbers are often laminated to 
barriers. The resulting product is a 
potent noise fighter often used to 
line enclosures. Sound strikes the 
absorber and is partially absorbed. 
It then strikes the barrier and 
rebounds for further attenuation as 
it once again passes through the 
absorber. Many of the absorber and 
absorber/barrier materials are 
available with special facings that 
suit them to different environ- 
ments, Some, for example, have oil- 
and fuel-proof facings that prevent 
the foams from soaking up petro- 
leum spray. This makes them ideal 
for use in engine compartments. 
You might choose one of these 
materials to quiet your garden trac- 
tor. Others have decorative facings 
that suit them to studio walls. 

Replacing noisy components can 
also reduce noise at the source. Our 
radial-arm saw dropped 11 dBA 
when we switched from a fine- 
toothed crosscut blade to a coarser 
combination blade. A Teflon- 
coated blade ran two dBA quieter 
than an identical blade without the 
coating. The drive belt on our table 
saw had a bulky splice that set up 
a rumble in the saw cabinet. Re- 
placing the belt cut noise two dBA. 

Treatments like these will make 
your tools noticeably quieter and 
more pleasant to use. But you usu- 
ally have to do more if you want 
less than 70 dBA. 


Altering transmission path 


This technique involves inter- 
cepting noise somewhere between 
you and its source. It is most 
successful when you use it on air 
compressors and other remote 
tools. You can enclose them in a 
ventilated box lined with sound 
absorbers and barriers, easily 
bringing them below 70 dBA. But 
most power tools can’t be boxed. 

Lining your shop with acoustical 
tile or foam will reduce the overall 
noise level somewhat, but it will do 
little to protect you as you use a 
tool. For example, we lined the 
wall area behind our radial-arm 
saw using a plastic-foam sound 
absorber. Result? No detectable at- 
tenuation at the operator’s ear. 


Vibration-isolation materials reduce noise by preventing di- 
rect transmission of vibration from tools to tool cabinets, 
benches, and floors that may act as sounding boards. Materials 
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Sound absorbers (top — and absorber /barriers (front) are 
made of many materials. (1) and (2) Scottfelt urethanes; (3) 
Eckoustic-Foam 1000B (Eckel); (4) Tufcote foam—aluminized 


must be matched to weight of tool. Shown above: (1) Vibra 
Check pad, (2) Vibra Check light-load mounting pad (both 
(3) Vibrex bushings, (4) Vibrex pad, (5) 


from Livermore); 


Vibrex washer (made by Vibrasciences); 
Damping Sheet (D.C. Bell); (7) Damp-R-Mat (Liasson Int.). 


Personal ear protection 


In many ways, ear muffs and 
plugs are the most practical form of 
protection available. They are 
cheap and easy to use. They do not 
add bulk or weight to any of your 
tools, nor rob them of power as muf- 
flers and other devices can. 

Best of all, they can be extreme- 


(6) Sound/Vib 
Soundcoat). 


ly effective. Plugs can reduce the 
noise level you experience by as 
much as 30 dB, muffs can reduce 
noise by as much as 45 dB. Noise 
reductions like these are just about 
impossible to achieve using other 
methods—at least in the home shop 
or out in your yard. 

There are two things to look for 
when you buy muffs and plugs: 


polyester facing; (5) Conaflex—vinyl facing (Blachford); (6) 
Tufcote acoustical foam; (7) 
polyester; (8) Eckoustic barrier; (9) Tufcote foam damping 
sheet; (10) foam damping sheet, 


Tufcote barrier—aluminized 


(11) damping sheet (both 


(Tufcote products from Specialty Composites.) 


good attenuation and a good, com- 
fortable fit. The two go hand in 
hand. Without good fit, neither 
plugs nor muffs can form the tight 
seal necessary for good protection. 
And if plugs or muffs are uncom- 
fortable, you will probably "forget" 

to wear them. 
Our table of hearing protectors 
[Continued on page 133] 


Simple sound-fighting treatments you can use 


We experimented with sound-control 
materials on various shop tools to find 
out just what kinds of noise reductions 
are possible. Here are some of our 
successes—and failures. 


Radial-arm saw 


This is one of the noisiest tools in 
our shop. We attacked the problem in 
two ways. First, we lined the blade 
guard with a combination  absorb- 
er/sound barrier by Soundcoat. The 
material cuts easily with scissors and 
has an adhesive backing that holds it 
firmly in place. It can be damaged by 
dado heads, however. Second, we 
mounted a pair of hum caps on the 
blade. These (also from Soundcoat) 
are large steel discs bonded to a 
sound-damping polymer sheet. They 
simply slip onto the saw arbor, one on 
each side of the blade. Their disadvan- 
tage is that they limit the cut depth. 


Results (dBA) with 60-tooth carbide 
blade: 


No load Cutting 
Untreated 96 100-105 
Hum cap/foam 83 92-95 
Results with combination blade: 

No load Cutting 
Untreated 90 96-100 
Hum cap/foam 78 90-92 


As the figures show, we managed to 
bring this tool down close to 90 dBA, 
OSHA's limit for an eight-hour day. 
While the reductions are significant, 
we feel the tool is still too noisy, so we 
hang a set of ear muffs nearby and use 
it whenever we use the saw. 


Shop vacuum 


This tool is more annoying to the 
ears than its 96-dBA output under load 
might indicate. The reason: Much of 
the noise is in the higher frequencies, 


giving it a piercing whine. To control 
this noise we made a simple "muffler'' 
out of a plastic wastebasket lined with 
a self-adhesive absorber/damper. To 
allow the tool to breathe freely we cut 
the bottom out of the basket. Results: 


No Load Load 
Untreated 90 96 
Treated 82 90 


This simple treatment cut the noise 
considerably. More than that, it almost 
totally eliminated the  high-pitched 
whine that made the tool so annoying. 

Not all our power tools yielded such 
satisfying results. Our table saw did 
not respond at all to a hum-cap treat- 
ment, nor to a sound-absorbing lining 
applied inside its cabinet. We did find, 
however, that the blade guard reduced 
load and no-load noise levels by three 
dBA. That's another good reason for 
using your guards. 


Choosing the right 


plywood 


Whether for a built-in or a 
boat, furniture, or backyard 
shed, selecting the proper 
type and grade is important 


By ALLEES 


Whatever your next project, you 
may be able to build it better and 
faster with plywood—as long as you 
know how to bring the right panel 
(or panels) back from your lumber 
yard or home center. And if your 


next project happens to be an entry 
in the PS third annual project 
contest, your selection of the prop- 
er panel can mean the difference 
between a top cash prize and 
disqualification. 

Fabricated with cross-laminated 
veneers, plywood won't split, chip, 
crumble, or warp out of shape. It 
can't rust or corrode, and the 
waterproof-glue bond in exterior- 
type plywood won't separate, even 
when exposed to extreme moisture 
conditions. Plywood is stable; since 
it comes from the mill as a very dry 


material, it rarely swells, shrinks, 
or warps—if you apply it properly. 

Which is the best plywood for 
your project? If you'll be using it 
outdoors or in an area of high 
humidity (a bathroom cabinet or 
shelves over the sink) choose an 
exterior type. Made with high- 
quality veneers and bonded with a 
waterproof glue, exterior plywood 
is the most durable type. For some 
projects (a small boat, for in- 
stance) you may want to ask your 
dealer to get you marine plywood— 
a premium-grade exterior panel. 


Before you buy: Read the grade 
Sanded grades 


trademark 


Unsanded grades 


Grade of face veneer 


^ C 


e of back veneer 


Species group number 


Type of plywood —W 


Product standard ——— — — PS | -]4 
governing manufacture 


Mill TN 
Exterior siding 


Grooved sidings shoul 
be used only over 
conventional stud spacing 


species group number 


— GROUP 3 


Type of plywood 


Product standard —————— PS 1-74 
governing manufacture 


Mill "um 
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GROUP 2 
— ——EXTERIOR 


i 


,/ 303 SIDING 16 oc 


— ——EXTERIOR 
ee 


Identification index 


Type of plywood 


"I 


Mill number 


Type of glue used 


Edge mark 


AB. 


Se 


Product = Xg / 16 (A 


governing —Ó 


N PS 1-74 -PS 1A 000) 


ee of plywood 


———y——E———— —— —— — mm 


"— group number 


p of face veneer 
Grade of back veneer 


CD 


INTERIOR 


EXTERIOR GLUE 


Grade of face veneer 
Grade of back veneer 


Product standard 
governing manufacture 
| 


GT- EXT-APA - PS 1-4 O00 


—— —À——À —— —À 


Mill number 


For most indoor projects, there's 
no need to pay extra for exterior 
quality. Though indoor types are 
often made with the same water- 
proof glue as exterior panels 
(youll note that many interior- 
grade stamps will specify "exterior 
glue"), interior plywood may have 
lower-quality core veneers, so it 
should never be substituted for 
exterior grades. 

The grade of plywood is deter- 
mined by the quality of its veneers. 
The two outer veneers are what 
you're concerned about, and they 
are classified by grading rules that 
are standard throughout the indus- 
try. Veneers are rated from A to D, 
according to the number of knots 
and patched flaws or voids in each. 
These grades are the most promi- 
nent part of any American Ply- 
wood Assn. grade trademark, as 
shown in the samples on the oppo- 
site page. Such trademarks are 
stamped on the back face and/or 
edge of all softwood panels. The 
first letter refers to the veneer on 
the front face of the panel; the 
second letter is the back veneer. 

The higher the combination of 
grades, the more you'll pay, so it’s 
important to know which quality 
you need for each project. If you're 
using sanded plywood outdoors 
where both sides will show, choose 
A-B Exterior, If the appearance of 
one side is less important, use A-C. 
For storage bins in the carport, B- 
B or B-C is good enough. 

If you’re planning to paint your 
project, you'll want MDO (Medium 
Density Overlaid). A resin-treated 
fiber surface is heat-fused to the pan- 
el face, so MDO won't show those 
checks that often appear on other 
plywood panels after weather expo- 
sure. Though it's an exterior-type 
plywood, MDO makes equal sense 
for painted projects indoors—espe- 
cially those that will get rough 
use, such as children's furniture. 

Other outdoor panels that can be 
at home indoors are the 303 ply- 
wood sidings, a sampling of which 
is shown at right. Though intended 
for the weather envelope of a 
house, these panels can lend a 
novel touch to smaller construc- 
tions, indoors and out, since they 
offer a variety of special textures— 
grooved, brushed, and rough-sawn. 
But they are ‘“good-one-side-only” 
panels. 

For an indoor project where both 
sides will show, use A-B. When 
only one side will show, use A-D 
interior or A-C exterior ( A-C is not 
available as an interior type). 

What thickness should you 
choose? You'll find l4", 3$", 14", 


Textured plywoods are for m 


TEXTURE 1-11. 
Panel has shiplapped edges and 14”- 
deep grooves 34” wide, either 4" or 
8" OC. Name refers to parallel groov- 
ing. Most T 1-11 is 9$" thick. Also 
available with scratch-sanded, rough- 
sawn, overlaid, and other surfaces, in 
Douglas fir, redwood, cedar, pine, 
lauan, and other species. 


CHANNEL GROOVE 
shallow grooves (typically 1/16" 
deep and 34” wide) cut into faces of 
34$ '"-thick panels, 4" or 8" OC (other 
groove spacings on special order, as 
are 11/32" and 1%” thicknesses). 
Available in same surfaces and spe- 
cies as T 1-11, but is thinner panel 
for where %” isn't needed. 
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REVERSE BOARD-AND-BATTE 
Deep, wide grooves cut into brushed, 
rough-sawn, coarse-sanded, or other 
textured surfaces to suggest batten 
effect with deep shadow lines. 
Grooves are 14” deep, 1" to 11⁄2” 
wide, spaced 8", 12", or 16" OC. Pan- 
els come 19/32", 54”, and 34" thick, 
in redwood, cedar, fir, pine, lauan. 


52”, and 34" are the most common, 
though several grades come in 
thicknesses up to 1144”. If your 
shelf span will be 24" or less, 15" 
plywood is thick enough for most 
storage. But for heavy power tools 
or longer spans, go to 54” or 34”. 
When using plywood for shelving, 


re than siding 
RENN 1 iori es 


Rough-sawn surface, as above, with 
narrow grooves added for a planked 
effect. Long edges shiplapped for con- 
tinuous pattern. Grooves typically 4" 
OC, but also available in spacings in 
multiples of 2". Generally comes in 
11/32", 9$", 15", 19/32", 9$", and 
34" thicknesses. 


BRUSHED 
Relief-grain surfaces accent the na- 
tural grain pattern by brushing out 
softer wood. Available in Douglas fir 
(shown), redwood, cedar, and other 
species, generally in 11/32", 3$", 
15", 19/32", 5$", and 34" thickness- 
es. Texture lends itself to striking 
two-tone finishes. 
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STRIATED 
Fine, random-width, closely spaced 
grooves run full length of panel— 
ideal for concealing nail heads and 
joints; hides checking, as well. Lends 
itself to novel two-tone finishes. Also 
available: corrugated plywood, with 
broad uniform grooving for a distinc- 
tive shadow line. 


run the face grain across the sup- 
ports. 

For details on the third annual 
PS/APA Plywood Project Contest, 
check our October or November 
issues or the “Last Chance" an- 
nouncement in next month's issue. 
Entry deadline is March 1. 
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The soaring popularity of 
woodburning has revived an 
ancient profession—you 
might want to try it yourself 


By AL LEES 


That fat old gent in the fur-trim- 
med cap isn't the only one hopping 
down chimneys these days. Most of 
the folks you see up on America's 
roofs this winter are young and 
slim—and sport headgear that's ev- 
ery bit as traditional: a black top 
hat. 

They're members of a growing 
fraternity of professional chimney 
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After covering carpet with dropcloth, 
George Ross brings in his vacuum and 
cleaning tools. He removes grate for 
wire-brushing, cleans ash from hearth. 


112 | POPULAR SCIENCE 


Here's how a California sweep tackles a fireplace 


sweeps (nearly 2000 in the U.S.) 
whose skills have become ever more 
essential as our nation's romance 
with the wood fire continues to 
heat up. Chimneys that haven't 
been used in years now regularly 
sport a plume of smoke—and roof- 
lines that never sprouted anything 
but TV antennas now. bristle with 
flue pipes as the sale of wood stoves 
continues to soar. 

One consequence has been a dra- 
matic increase in what used to be a 
very isolated problem—chimney 
fires. We have lost our familiarity 
with woodburners; many novices 
don’t realize that frequently used 
chimneys need regular cleaning. 
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Removing damper can be tricky since 
there are many types, but there's usual- 
ly a cotter pin that releases it, giving 
Ross access to the flue above it. 


When hot, volatile gases released 
by burning wood enter the cooler 
flue lining, they condense to form a 
thick, gummy substance called 
creosote. Fire after fire, the creo- 
sote continues to build and, if left 
unchecked for a few years, can turn 
a chimney into a potential volcano... 
In our October issue we told how to 
minimize such a build-up; but no 
matter how carefully you follow 
such advice, the day will come 
when your chimney needs a sweep. 

The National Fire Protection 
Assn. recommends that chimneys 
be inspected annually and cleaned, 
if necessary. Other sources say: 
"Clean after each cord burned," 


Fireplace itself is scrubbed next with 
a wire brush. Scraper on back of this 
brush helps Ross remove any hardened 
deposits of creosote (note work light). 


Wood stoves are a special problem 


To learn about the cleaning of wood-stove flues, we collared 
a 26-year-old expert sweep from Connecticut at an August 
West regional workshop. Like most experienced sweeps, 
Steve Curtis prefers to work from the bottom of the flue as 
in photo at right, though he'll climb onto a roof when the job 
requires (as he demonstrates in silhouette, left). High- 
efficiency "air starvation" stoves create more creosote 
buildup than open fireplaces because of their slow burning 
rate and relatively cool flue gases. "A sealed overnight 
fire," says Curtis, "will deposit creosote even with dry 
hardwood logs. Always open the draft caps and let the fire 
burn hot for at least five minutes every morning, and again 
just before you close it down at bedtime.” 

Worst stove hookup is into a sealed-off fireplace, as PS 
once proposed (Oct. '76): Smoke fed into a cold firebox will 
quickly condense its creosote on walls and flue. Then, in the 
spring, many people pull out the stove in order to enjoy an 
open fire during the non-heating season. They're likely to 
get more than they bargained for when the hotter-burning 
fireplace ignites the stove's buildup in firebox and flue. 
A better way to retrofit a fireplace with a wood stove, says 
Curtis, is to run the stove's smoke pipe all the way up into 
the existing flue. Even then, chimney cleaning is required. In 
photo, Curtis dismantles a proper flue connection through a 
bricked-up fireplace. This will give him access to the flue, 
into which he'll insert the brush on a flexible rod (fore- 
ground of photo, which shows all gear ready for the job). 
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"Even where the smoke pipe rises directly from the 
stove," says Curtis, "it's best to detach it for cleaning. 
Where it's impractical to remove a long enough section, you 
have to insert your brushes from the top of the flue. If the 
pipe has a complex run, with several elbows, you may even 
have to attach your brush to a plumber's snake.” 

The stoves themselves are often harder to clean than an 
open fireplace, and with all the disassembling and reassem- 
bling, the job is likely to take longer. Fee is about $40. 


but if your woodburner is a tight, 
slow-burning stove, your creosote 
buildup could be even faster. Many 
local fire departments offer free 
inspection service, but how do you 
go about locating a sweep to do the 
cleaning? 

In most communities, it's as easy 
as checking the classified's in the 
local paper. You might even keep 
your eye out for a black-clad figure 
in a top hat on neighboring roofs, 
though a better way to spot a 
sweep out on a job is to see his or 
her van at curbside as you drive 
through town. Most sweeps now 
work from the hearth up, like 


George Ross in the photos below. 


To clean flue, Ross couples brush of 
proper size to flexible fiberglass rod. If 
flue is clogged with soot, Ross will start 
with smaller brush and work up. 


Ross noticed an ad for the Au- 
gust West Systems (one of the 
sources of gear and instruction 
listed at the end of this article) in 
Popular Science over a year ago 
and thought his 19-year-old son 
might like to give chimney-sweep- 
ing a try. But the more Ross 
thought about the idea, the more he 
decided it might be “kind of a 
kick” for himself. 

George lives in Richmond, Calif., 
and works for BART (Bay Area 
Rapid Transit). At 52, he keeps 
looking for productive free-time ac- 
tivity. With his three children 
grown, he felt the need for part- 
time work that would be a change 


Quick-connect couplings let Ross add 
extension rods to push brush through 
damper opening and up flue. With six 
five-ft. rods, Ross can do two-story flue. 


of pace from his sedentary job. 
Why not chimney sweeping? He 
mailed his check for the kit and 
hasn’t regretted it. 

“It’s a hell of a lot different from 
my regular job,” he says, “in that it 
gives me good exercise and the 
chance to meet new people. The 
pay’s not bad either—$40 for a 
chimney I can do in an hour—and 
if BART goes out on strike like 
they’re threatening, this sweep 
job’ll come in real handy.” 

George’s wife, Trudy, thinks the 
new business makes a good diver- 
sion for her husband: “I don’t mind 
when he comes home dirty as long 

Continued 


Five paper bags full of carbon and soot 
were removed from this very dirty chim- 
ney. His vacuum is to keep soot from 
drifting into room, not for cleaning. 
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as he's smiling through the soot. 
He's always enjoyed clowning 
around with folks and his top hat 
now gives him a perfect excuse." 

His job has hidden benefits for 
Trudy, as well. “It’s good luck to 
kiss a chimney sweep, you know," 
she says with a wink. 

Whether you want to invest in a 
new career, or just acquire the 
simple tools to tackle your own 
chimney, there are now a number 
of sources for quality gear (see 
box). One of these sources has just 
come out with a special do-it-your- 
self kit. 

I was pursuaded to clean my 
own chimney when I read up on 
the frequency and ferocity of chim- 
ney fires. There were over 40,000 
such fires in the U.S. last year, 
resulting in some $23 million dam- 
age—including the loss of complete 
homes. From all accounts, a chim- 
ney fire can be a terrifying experi- 
ence, as the ignited creosote that 
lines the flue sucks up an ever- 
increasing draft, and flame and 
sparks roar out the chimney top. 

How do you deal with such a 
fire? In response to our October 
article, many readers wrote in to 
ask—or to quarrel with the advice 
therein. Doug Benson of Port 
Charlotte, Fla., wrote: “I note you 
say to throw water into the stove 
(to quench the fire, I suppose). 
Back on the farm, in my youth, all 
heating was by wood, and many’s 
the time I climbed on the roof with 
a bucket of cattle salt to quench a 
flaming chimney.” 

Actually, the article stated (in 
part): “If necessary, throw water 
into the stove and close the door. 
You may ... warp the stove, but... 
the resulting steam should limit the 
intensity of the flue fire" But 
water is a last resort, whether for 
stove or fireplace (where it could 
crack hot mortar). The old ways 
bre best, as this letter from R. E. 
Tatlock of Seymour, Ind., proves: 
“Having grown up in the era when 
'central heat' was a stove in the 
middle of the room, I remember 
grandma's method of quelling a 
flue fire. Close the draft and throw 
a handful of salt in the firebox.” 


You can do the job yourself 
if you buy the right brush 


Shown on roof of my home, | am using 
proper brush diameter for this double- 
wall metal stack. Sizing is important. 
Wire brush with hard bristles should fit 
flue diameter almost exactly (whether 
round or—for masonry—rectangular). 
Softer bristles can have slight deflec- 
tion as you tug brush into chimney; but 
don't risk an oversize brush that could 
become stuck in the flue. 


To clean this chimney, I'll first 
remove the cap under my right hand. 
Bottom end of brush shaft is threaded 
to take a screw-on fitting called a 
“loop’’ ($1.25 from Worcester Brush), 
to which second rope is attached and 
fed down flue. Helper, below at hearth, 
grasps this rope and alternates tugs 
with me, on roof, to move brush slowly 
down flue in a scrubbing action. Old 
system of hanging a weight from brush 
(heavy chain or a bag of sand or 
stones) is now discouraged, especially 
where chimney has an angled offset as 
this one does, lower down. To do effec- 
tive job, you'd have to use 15-to-30-Ib. 
weight. This not only makes sweeping 
heavy work, it presents a distinct risk: 
Should weight detach itself during 
scrubbing—or should roof-rope break 
—plunging weight could damage flue 
lining (an even greater risk with clay 
tile or firebrick). 

Choose a cool day for the job 
(below 40 degrees) so there will be 
positive draft up chimney to aid dust 
control. As for control at the hearth 
end, there's some controversy about 
using a household vacuum cleaner. 
The sources of professional gear listed 
at bottom of page supply a powerful 
industrial vacuum; they claim the 
home type is not only ineffectual (fine 
dust will pass through its filter and 
back into room air), but can be 
damaged by corrosive soot. If your 
home has a built-in vacuum system, 
vented to outdoors, you might want to 
risk it. Otherwise, try your shop vac or 
rent an industrial model. 


The vital thing—as we said in 
October—is to close the draft caps 
(or damper) to cut off as much air 
supply as possible. (If you have 
coarse salt handy, by all means 
toss it in.) For a fireplace, wet an 
old blanket and tack it across the 
opening. 

There are also special flare-type 
extinguishers for chimney fires 
that generate a mixture of gases to 
smother the fire. But the best poli- 
cy is still prevention. 

How about those powders that 
advertise: “Just sprinkle in your 
fireplace to burn away chimney 
soot”? All the sweeps I’ve spoken 
to say such products are of little or 
no practical use. Several told hor- 


ror stories of seeing metal chim- 
neys corroded by regular use of 
aluminum sulfate and other burn 
chemicals. 

And what of those glassy tar-like 
deposits of creosote the flue-brush 
misses? If you’re diligent, you may 
want to try burning these off with a 
high-heat torch. Sweeps tell me 
they encounter some old chimneys 
with deposits so anchored from 
years of refiring that the only 
recommendation they can make is 
to have the flue relined. But that’s 
not likely to be your problem. 
Chances are, a thorough wire-brush 
scrubbing will remove all risk of a 
chimney fire for another year o 
two—or another cord. ^H 


Where to write for tools 
and instructions 


There are two major sources of 
chimney-sweep kits and training for 
those who wish to go into business: 
August West Systems, Inc., Box 603R, 
Westport, Conn. O6880, and Black 
Magic Chimney Sweeps Intl. Inc., Box 
977, Stowe, Vt. 05672. August West's 
price for a complete gear kit—includ- 
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ing the giant vacuum and (of course) 
top hat—$1385. Black Magic offers its 
basic kit for $1165, its deluxe kit for 
$1598. Both of these also sell items 
individually, as do the following manu- 


facturers and importers: T. Landers 
Co. Box 211, Springfield, Mass. 
01101; Kristia Assoc., 213 Ash St. 


Portland, Ore. 97205; Ace Brush Co., 
30 Henry St. Brooklyn, N.Y. 11201; 
Worcester Brush Co., Box 658, Wor- 


cester, Mass. 01601. A limited supply 
of chimney cleaning tools is carried by 
many wood-stove outlets. Black Magic 
has just developed a d.i.y. kit: one 
brush of proper size for your flue with 
21 ft. of flexible rods and couplings 
($47 to $65). For guide to chimney 
maintenance, send $1 to August West, 
or $1 to Garden Way Books, Charlotte, 
Vt. O5445, for Chimney and Stove 
Cleaning. 


Ironing-board 


cabinet 
isastylish foldaway 


Recessed in a wall or hung 
like a cabinet, this clever design 
is convenient and attractive 


By JOHN FREE 
DESIGN BY TOM FUNG 


Part of the disagreeable task of ironing 
involves setting up a board, plugging in 
the iron, then unplugging the iron and 
putting the board away again. 

"I thought it would be a good idea to 
have an ironing board that's easy to put 
away and that doesn't take up floor 
space," said designer Tom Fung. With 
his foldaway cabinet design, you could 
install a socket and master switch so an 
iron could be plugged in permanently. 
To indicate when the iron is on or off, 
a pilot light should be connected through 
the switch. 

Most built-in boards have the blunt 
end of the ironing board hinged to a 
wall, according to Fung. “That’s fine 
for storage, but it's not so good where 
the user is concerned," he says. “Our de- 
sign has the advantage of allowing you 
to slip garments, bed sheets, and other 
items over either end." 

The ironing board is sized to fit stan- 
dard pads and covers. A wide range of 
finishing options is possible for either 
a surface-hung or a built-into-the-wall 
design. 
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l- MARKE ALL PIECES FROM 3/4" PLYWOOD 
UNLESS OTHERWISE NOTED. 

2- USE GOOD QUALITY PIANO HINGES 
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Open for use, both ends of the board are conveniently free. 
iron can be stored in an optional compartment. 
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Car-care quiz 


Sixth in a series prepared for PS by NIASE, an independent, nonprofit corporation that tests 
and certifies mechanics. For a free listing of garages in 


our state that employ certified 


mechanics, send a stamped, self-addressed envelope to NIASE, 1825 K St. N.W., Washington, 
D.C. 20006. A national listing is also available; for that, send $1.95. 


1 The main purpose of flanges X 
and Y on the bearing below is to: 
(A) Keep the bearing from mov- 
ing in its bore 
(B) Control crankshaft end play 
(C) Improve oil throw-off to the 
cylinder walls 
(D) Reduce crankshaft twisting 


2 Mechanic A says the automat- 
ic choke is opened by manifold 
vacuum. Mechanic B says the auto- 
matic choke is closed by spring 
force. Who is right? 

(A) Aonly 

(B) Bonly 

(C) Both A and B 

(D) Neither A nor B 


3 A car with an automatic trans- 
mission and a properly tuned en- 
gine is very sluggish on take-off. It 
accelerates normally above 35 mph. 
Which of these could be the cause? 

(A) A bad torque converter 

(B) A worn front pump 

(C) A bad governor valve 

(D) Low transmission-fluid level 


4 Which of these statements 
about the rear bearing in the manu- 
al transmission is (are) true? 

I. A worn rear bearing can be 
heard when the vehicle is coasting 
in neutral. 

II. A worn rear bearing can be 
heard when the vehicle is coasting 
with the clutch pedal depressed 
(disengaged). 

(A) I only 

(B) II only 

(C) Both I and II 

(D) Neither I nor II 
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5 Which of these statements is 
true about rod X in the suspension 
below? 

(A) Increasing the rod length 
changes caster 

(B) Length of the rod will not 
affect caster or camber 

(C) 'The rod acts as the stabiliz- 
er bar 

(D) Decreasing the rod length 
changes steering-axis inclination 


6 While being held, the brake 
pedal moves down slightly when 
the engine is started. Mechanic A 
says that the cause could be a leak- 
ing power-brake-booster dia- 
phragm. Mechanic B says that the 
cause could be a _ power-brake- 
booster vacuum check valve that is 
stuck in the closed position. Who is 
right? 

(A) A only 

(B) B only 

(C) Both A and B 

(D) Neither A nor B 


7 The setup shown below is used 
to check: 
(A) Rotor parallelism 


(B) Wheel-bearing adjustment 
(C) Rotor lateral runout 
(D) Rotor face wear 


8 Both headlights on a car are 
dim in high beam and normal in 
low beam. The cause could be: 

I. A poor headlight ground. 

II. A shorted headlight switch. 

(A) L only 

(B) II only 

(C) Both I and II 

(D) Neither I nor II 


O All of these statements are true 
about the operation of the E.G.R. 
(exhaust-gas recirculation) emis- 
sion-control system except one: 

(A) The E.G.R. valve allows ex- 
haust gases to enter the intake 
manifold 

(B) The E.G.R. valve is open at 
engine idle 

(C) The E.G.R. system reduces 
NO, (oxides of nitrogen) emissions 

(D) The E.G.R. system reduces 
temperatures inside the combustion 
chamber. 


& TO CARBURETOR 
IF PORTED VACUUM 
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DIAPHRAGM 


| E INTAKE-MANIFOLD 
zd T VACUUM 


10 The valve shown above con- 
trols ignition-timing 

(A) Advance during deceleration 

(B) Retard during high-speed 
driving 

(C) Advance during high-tem- 
perature idle 

(D) Retard during high-temper- 
ature idle 

Answers begin on page 130 


With all the changes in the1979 cars, 


you need all the facts. 


This kind of information can 


help you select the right 
1979 car: 


* Advantages of different car sizes 
and body types. 


€ The kinds of options that can improve 
resale value. 


€ Understanding the various sizes and 
kinds of tires. 


€ Should you sell, keep or trade your 
old car? 


è How to calculate monthly payments. 
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Our free 1979 book answers most questions 
you may have about buying a new car. 


| Buying a new 1979 car can be a very different 
experience for you. There are new names. And 
familiar names in new sizes. To help you with 
the answers, Ford Motor Company now offers 
the 1979 edition of "Car Buying Made Easier." 


It's easy to read, has 18 chapters, 112 pages 
and treats the key aspects of car buying, 
ownership and selling. It includes a detachable 
pocket-size checklist that you can use when 

you shop for a car. And there's a section about 
the new 1979 Ford, Mercury and Lincoln cars, 
with all the facts, including options and sug- 
gested retail prices. 


Send for your free copy foday. lt could really 
help you! Just fill out and mail this coupon. 
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SHOP TALK 


By RICHARD STEPLER 


Nylon hardware 


They won't rust or corrode. They can 
be used over and over again. They're 
flexible. They're nonconductive and 
nonmagnetic. And a tongue-and-groove 
feature on the mating halves of these 
clever devices lets you quickly align 
the threads. To use them, you bend the 
bolt around the part to be fastened, 
squeeze the halves togsther, slip on 
the washer, and tighten the nut. 

The nylon U-bolts and turnbuckles 
I've just described are so obviously 
superior to standard hardware that 
you'll ask yourself, "Why didn't they 
think of it sooner?” Olo U-bolts are 
available in five sizes from V4 by 4 in. 
to % by 8 in. Prices: 89€ to $2.49, 
Three turnbuckles are offered: 14 in. 
(98€), 3% in. ($1.49), and 5% in. 
($2.49). Cal-June, Inc. Box 9551, 
North Hollywood, Calif. 91609, 


2500 fasteners 


Bolts, machine and wood screws, 
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washers, tacks, brads, nails, plastic 
anchors, cotter pins, picture hangers, 
push pins, and more: You'll find ‘em 
all in this 24-drawer shop chest. 
You're right if you think you've seen 
fastener selections such as this before; 
the news is the bargain price: $15 for 
the chest and 2500 fasteners. Don't 
need that many? A 15-drawer cabinet 
with 1500 fasteners costs $10; a nine- 
drawer unit with 800 fasteners is $8. 
Handi-Man Industries, 191 Fabyan PI., 
Newark, N.J. 07112, makes them. 


D.i.y. plumbing 


Next time you're shop- 
ping in the hardware 
store or home-improve- 
ment center, you might 
see a display like the one 
pictured here. The ''wa- 
ter supply center” is one 
of 10 merchandisers cre- 


ated by Chicago Specialty Manufactur- 
ing Co. to make it easier to solve do-it- 
yourself home plumbing problems. A 
guidebook attached to the display helps 
you determine what's wrong and what 
you need to fix it; and each Connex-All 
plastic fitting comes with illustrated 
instructions, No threading, flaring, sol- 
dering, or cementing is necessary, says 
Chicago Specialty; all connections are 
made by compression. Tools needed: 
two wrenches. 

Other merchandisers include: sink, 
toilet, drain, drain cleaner, faucet, 
aerator, shower, and accessories. For 
more information write Chicago Spe- 
cialty, 7500 Linder Ave., Skokie, III. 


Sunny reading 


@ Passive Solar: State of the Art, 
Proceedings of the Second National 
Passive Solar Conference, March, 
1978. Want to know what virtually 
every passive-solar experimenter in the 
U.S. has done or is planning? You'll 
find it all in this massive three-volume, 
950-page set. Charts, graphs, photos, 
and drawings illustrate many of the 
papers. $20 from the Mid-Atlantic 
Solar Energy Assn., 2233 Gray's Ferry 
Ave., Philadelphia, Pa. 19146. 

@ A Survey of Passive Solar Build- 
ings. Can you tell the difference 
between direct-gain, indirect-gain, and 
isolated-gain passive-solar homes? Pre- 
pared by the American Institute of 
Architects Research Corp., this book 
catalogs and illustrates such homes. It's 
$12.75 from the AIA Research Corp., 
1735 New York Ave., N.W., Washington, 
D.C. 20006. 

e "Passive Design Ideas for the 
Energy Conscious Consumer” explains 
in 32 pages and layman's terms just 
what's meant by "passive solar." Free 
from the National Solar Heating and 
Cooling Information Center, Box 1607, 
Rockville, Md. 20850. 

e The Fuel Savers: A Kit of Solar 
Ideas for Existing Homes. Energy- 
saving projects—insulating curtains and 
shutters, thermal mass, extra glazing, 
greenhouses, and solar heating systems 
—are described in this 60-page paper- 
back. Illustrations are for inspiration 
only; there are no working drawings. 
The cost effectiveness of each project 
—materials cost versus fuel saved—is in- 
cluded. (The winner, by the way, is 
extra glazing.) $3.75 from Total En- 
vironmental Action, Church Hill, Harris- 
ville, N.H. 03450. 

e Solar Energy Sourcebook. Anoth- 
er biggie, this is an 800-page compila- 
tion of more than 2000 solar manufac- 
turers, listed both alphabetically’ and 
by city and state. Products are divided 
into categories: collectors, controls, 
storage, total systems, etc. It's $16.50 
from Data Directories, Inc., Box 631, 
Arlington, Va, 22216. 

e Sunset Homeowner's Guide to So- 
lar Heating. Color photographs set this 
book apart from others l've seen. The 
drawings that appear on nearly every 
page are quite good. It’s a bargain at 
$2.95. Lane Publishing Co., Menlo Park, 
Calif. 94025, Gis) 


Clothes 
encounters? 


to the rescue! 


to drivers of various shapes and sizes. 

You can even change 
the position of the wheel while you drive, 
to make long trips more relaxing. 

Some GM cars offer Tilt & Telescope 
Steering. With it, you can move the wheel 
toward you or away from you, as well as 
up and down, for even greater comfort. 

Tilt- Wheel Steering is available on all 
American-built General Motors cars, light 
| trucks and vans. Ask for a demonstration. 


Wouldn't it be nice if we could spend 

those freezing winter months basking on. ME 
the beach at Acapulco or someplace? SE 

Instead, we'll probably spend them driving E 

around all bundled up in big, bulky clothes. 

Acapulco out of the question? 

Tilt- Wheel Steering can help you avoid 

those clothes encounters. First of 

all, Tilt- Wheel moves up out of the way 

to help make getting in and | 

out easier. Then it adjusts 


Saginaw Steering Gear Division * General Motors Corporation 


These practical add-ons 
say "welcome aboard" 


By JOHN A. RUSSELL 


Flashy paint jobs, flares, spoil- 
ers, custom wheels—all can help 
disguise the slab-sided, work-truck 
look of your van. But if you want 
a customizing accessory that is as 
practical as it is attractive, and 
one that is uniquely your own 
handiwork, these running boards 
may be more your style. 

Though some variations may be 
necessary to adapt this design to 
your van, the basic method I used 
on my long-wheelbase ’76 Ford 
should work for you. 

First step is to fabricate and 
mount the support brackets for the 
boards. These are made from 
35" x 1” x 13" mild-steel bar stock 
bent to 90 degrees. The vertical leg 
always measures 6"; the horizontal 
leg varies from 7” to 5" because of 
the taper of the boards. 

Slide under the van and inspect 
the inboard sides of the rocker pan- 
els to determine where the supports 
can best be mounted. They should 
be concentrated near the doors, plus 
one well aft. I used four on the 
driver's side and six on the cargo- 
door side—but add more if you an- 
ticipate heavy-duty use or if the 
sheet metal is weakened by rust. 

Since the rocker panels curve in- 
ward at the bottom, you'll need to 
cut shims to assure that the brack- 
ets mount firmly. Paint the shims 
and brackets before mounting. (See 
drawing for mounting procedure.) 

Now you are ready to construct 
your running boards. I used mahog- 
any for mine, but any strong, split- 
resistant wood will do. Determine 
the length the finished boards 
should be, then purchase two 934"- 
thick, 12"-wide planks at least a foot 
longer than that. The extra length 
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will provide material for the spacer 
blocks. 

Rip each plank into six 134" 
strips. Then trim four of them sev- 
eral inches longer than the fin- 
ished length, to allow you to form 
end contours after the boards are 
assembled. 

From the cut-off ends, make as 
many 4”-long spacer blocks as you 
have material for. Now, considering 
both appearance and strength, you 
must decide where to place the 
groups of spacers. Don't worry 
about the spacers at the extreme 
ends of the boards, though; that 
comes later. 

Mark the four strips to show the 
position of the spacers. Now, taking 
one strip at a time, glue and nail 

Continued 
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Strip-and-spacer cluster is wider near 
driver's door (shown) than it is at rear 
of van. Shim is necessary to compensate 


VA 
YUL: (| GMM MMMM 


14" NO. 8 WOOD SCREW 


End contours of running boards should 
blend with the shape of the van; author's 
follow imaginary extension of flares. 
Mark desired curvature on grid and glue 
in spacers behind this line. Clamp tight- 
ly, but use no nails. When set, cut off 
ends with saber saw. Shape by disc- 
and hand-sanding for a smooth taper. 
Repeat procedure for aft end. 
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for inward curve of rocker panels. Holes 


for dowels needn't meet; you can insert 
shorter pieces from opposite sides. 
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New Free Booklet Tells You 


How to Go About 
Selling Your Invention 


Do vou have an invention you would like 
to offer to manufacturers on an outright 
sale or royalty basis? The valuable booklet 
we offer free may save you both time and 
money, whether you present your invention 
yourself or employ us to help you. 


This booklet is yours for the asking. It 
guides you through every step. We've been 
in the business over 24 years and we pass 
along most everything we know about pre- 
senting your invention to manufacturers. 
Here are just some of the subjects the 
booklet covers: 


How to Describe Your Invention 
so Manufacturers will take Notice 


The Next Step to Take if a Manufacturer 
Shows Interest 


Approximate Royalty Rates 
Manufacturers are Currently Paying 


If Your Invention is Sold Outright 
for Cash 


Or, Part Cash, Part Royalty 


The Important Points 
in Licensing Agreements. 


The subjects about financial arrangements 
are extremely important if a manufacturer 
has seen the description of your invention. 
drawings, ete., and is seriously interested 
in obtaining the rights to it. 


Why do we give away this valuable infor- 
mation it has taken us so many vears to 
obtain? Simple. We hope when you read our 
booklet you'll decide to employ us at our 
reasonable fee, rather than try to do the 
work yourself. But that will be for you to 
decide. 


Let me take a brief moment to tell you 
about us. First off, we are not promoters, 


Mr. K. O. Kessler, President 
Kessler Sales Corporation, Dept. D-71, 


evaluators, developers, brokers. Ours is pri- 
marily a technical service which is fully 
explained in the booklet. 


Here is what we do: We write a descriptive 
letter that tells the manufacturer the basic 
idea of your invention. We also prepare a 
folio containing your drawings, specifica- 
tions, explaining how your invention works, 
its uses, its advantages. Then we select the 
manufacturers who potentially should be 
interested. For this service we charge a 
modest fee and the materials we prepare 
are your property. 


We are not patent attorneys. If your inven- 
tion is unpatented you should check on 
proprietary rights, searches, patentability, 
etc. If you do not know a Registered Patent 
Attorney, write us. We'll tell you how to get 
the names of all Patent Attorneys in your 
area and you can make your own choice. 


Back to the booklet. I think you will reallv 
value it. True, I want you as a client but 
only if, after reading the booklet, you think 
you need us. Otherwise, following the book- 
let, you can do it yourself and do it well. 


So take one moment right now and fill in 
the coupon below. Remember, we are an 
old firm, with an impeccable reputation. 
But in vour own interest, check every in- 
vention firm vou contact, That includes us. 
Check carefully. One thing more, please do 
not send blueprints or models, not at this 
point. Just get the booklet. 


REFERENCES: Your own bank, attornev, 
or Chamber of Commerce. 


K. O. Kessler, President 
KESSLER SALES CORPORATION 
DEPT. D-71, FREMONT, OHIO 43420 


Accredited as a Corporation 
Under the Laws of Ohio 


-------MAIL THIS COUPON FOR FREE BOOKLET- - — — — — 


Fremont, Ohio 43420 


Please mail me your FREE Booklet explaining how to go about selling my invention which 
reveals helpful points about offering my invention for sale and explains your service. It is 
understood there is no charge for this booklet now or at any other time and I am not obli- 


gated in any way. 


MY NAME. 


STREET ADDRESS: eem omm ametis 
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-SELLING 


Yn the 1978 ee year more -- — age estimates, surprisingly low sticker ^ it's hard to find a roomier one. 
Fase moeite were sold than any prices and a wide choice of models. Impressive mileage estimates. 
ONCEDEN car nameplate ever. Lots of room for the money. For today's kind of driving, good mileag 


-.— Fairmont was designed for a changing A roomy interior is quite importantina is important. Fairmont has excellen 
world. With lots of room, great EPA mile- . family car, and in Fairmont'spricerange EPA estimates, particularly with th 
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2-Door Sedan Interior Decor Group 


oconomical 2.3 litre engine and 4-speed 
nanual transmission. That's 31 MPG 
iighway, 20 MPG city. Your actual mile- 
'e may vary depending on how and 
vhere you drive, your car's condition 
id optional equipment. California rat- 
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Sporty Futura Coupe 


ings are lower. Fairmont's fuel effi- 
ciency, combined with its roomy interior, 
proves how advancedits design really is. 
Cost efficient. 

Fairmont sedans and wagons are ex- 


wu r8 AT 6; : À d. micis 


= = * m 


CEU vartan EL rs. T 
"We uses ra ch MM MT : 
I". i pe. e£ Ue n dogm Le pas id T à 


tremely cost efficient with a wide range 
of sticker prices that are surprisingly 
low. Fairmont's prices are actually com- 
petitive with many smaller cars. 


Extended Service Plan. 

Available to provide longer protection 
than your car's basic warranty. Consult 
your Ford Dealer for full details. 

1. 1896 Quadricycle 5. 1936 Ford 

2. 1903 Model A 6. 1949 Ford 


3. 1924 Model T 7. 1955 Thunderbird 
4. 1928 Model A 8. 1965 Mustang 


Fairmont. The best-selling 
new carever introduced. 


FORD FAIRMONT 
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I keep my old ax back in 
cuts like new. Want to buy it? 

I was down in Pickville looking over the John Deere 
Tractors when the dealer started showing me this new John 
Deere Chain Saw. 

Well, I was real polite, but I let him know how no fancy- 
looking chain saw could be near as trusty as my ax. 

He didn't say anything. He just got out an older John Deere 
of hisown. Let merun them both. And darned if the used one 
didn't hum just as pretty as the new one. 

Norepairs, either. He said. 

So I walked over to Louise's Cafe and called up Milo, who 
got his John Deere Log Splitterfromthesame — 
fellow. Asked him if this dealer's story ES 
had any relation to truth. Milo 
said me Sol went back, and — «nmn, f 


nowfT've got a mighty fine ĪA 

chain saw. - Ni 
Anda perfectly good ax k 

to sell. 


For a free folder, wnte John Deere, 
Dept. 52, Moline, IL 61265. 


Ja Nothing Runs 
younvecre/ Like a 
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Running boards 
[Continued] 


the spacers to it. Drill holes for the 
nails to avoid splitting the wood, 
and keep the center of the spacers 
clear of nails as you will later 
drill through the centers to insert 
dowels. When all the spacers are 
joined to the first strip, attach the 
second strip to them, then another 
set of spacers, and so on, until the 
backbone grid of four strips is 
assembled. Clamp the assembly un- 
til the glue sets. 

The fifth and sixth strips are 
curved inward to give the boards 
a streamlined taper to the aft end. 
To determine how they should be 
cut, place the backbone on edge and 
clamp several short pieces of 34”- 
thick wood above the uppermost 
strip so they extend out from the 
backbone. Clamp the fifth strip 
above the forward extensions, but 
below the one farthest aft, bending 
the strip below the backbone. Draw 
a line along the strip where it over- 
laps the backbone, and there you 
have the proper cutting angle. Cut, 
sand, glue, and nail the strip to the 
backbone; then attach the needed 
spacers. Repeat for the sixth strip. 

When setting up the cuts on these 
strips, remember that the number 
and position of the extensions will 
determine the curvature, so experi- 
ment to find a shape you like. It 
isn’t necessary that the left and 
right running boards look just alike. 

When all the strips and spacers 
are set, round over the edges with 
a router and rounding bit; then 
form the end contours as shown in 
the photo series. Don't skimp on 
this phase of the job. The shaped 
ends and rounded-over edges great- 
ly enhance the appearance of the 
running boards. 

At this point, if you place the 
board in position on the brackets, 
you will notice a gap between the 
inboard strip and the rocker panel. 
Cut a strip of 34" wood to fill this 
gap and glue-nail it in place. 

Next, to give the board signifi- 
cantly more strength, dril holes 
and insert 3$" or thicker dowels at 
every spacer joint. If you don't have 
a drill bit long enough to go com- 
pletely through the board, drill two 
holes from opposite sides. 

Now you sand and paint. I used 
an automotive enamel thinned with 
retarder to slow drying time and 
improve paint penetration. 

The final touch is the metal shoe 
scrapers. Use 0.05" aluminum cut 
into l4"-wide strips. There’s no 
need to cover all the board sur- 
face—just near the doors. 


Appl 


lances aren 


t simple any more. 


That's why NRI is training 


anew breed of technician. 


Multiple 
functions...variable 
cycles...solid-state 
controls...computerized 


programming...it takes a 


lot more than a screwdriver 


to repair modern 
appliances. 

It takes professional training...the 
kind you get with NRI's new courses in 
appliance troubleshooting and repair. NRI 
has developed a completely new program so 
you can learn at home in your spare time, 
end up professionally trained and equipped 
to cope with complex appliances like the 
new food processors, microwave ovens, 
refrigerators and freezers, solid-state blenders 
and mixers, washers and dryers, vacuum 


electronic garage door openers, and even 
the faithful toaster. | 


Includes Professional Tools 

NRI gives you more than a series of 
lessons. You get the tools you'll need to 
learn with, the same ones you'll keep and 
use on the job. Lessons are programmed to 
give you practical, "hands-on" experience, 
so you're ready to tackle even your very first 
job with confidence. Depending on the 
course you select, you get hand tools, a 
clamp-on ammeter-voltmeter, industrial 
maintenance and appliance multimeter, 
solid-state power controller, and special 
training kits to demonstrate electrical cir- 
cuits and switching devices. 


Choice of Three Courses 
NRI offers you a choice of three 
courses, all professional-level training. The 
Specialist Course concentrates on house wir- 


Small Engine Repair 
The man who can service power mowers, gar- 
den tractors, chain saws, tillers, outboards, motorcy- 
cles and other small engines has plenty of opportu- 
nity open to him. NRI training includes tools, even a 
314 HP engine you build as you learn. Basic or 
advanced courses. Check postcard for free catalog. 
Auto Repair and Servicing 
A good mechanic can work just about any- 
place he wants to. NRI “hands-on” training covers 
what you need to know for a fast start in this 
high-demand field. Includes professional tools and 
instruments for learning and earning. Approved by 
Richard Petty, NRI Automotive Consultant. Check 
card for free catalog. 
Air Conditioning, Refrigeration, 
Heating with Solar Technology 
Learn residential and commercial servicing 
with practical training that includes lessons on solar 


ing and portable appliances. The Profes- 
sional Course adds large appliances like 
ranges, washers and dryers, dishwashers; 
garbage disposers and trash compactors. 
And the Master Course does it all, includes 
microwave ovens, refrigerators and freezers, 
air conditioning units, heat pumps, and 
garage door openers. 


Send for Free Catalog, 
No Salesman Will 
Mail the postage-paid card for the big 

free catalog describing NRI's new profes- 
sional Appliance Servicing Courses. It shows 
all the equipment, describes each course 
and lesson in detail, tells about the growing 
opportunity for full- or part-time work, even 
your own business. More and more appli- 
ance technicians are needed every day, and 
NRI can get you started in this big field. If 
the postcard has been removed, write to 
address below. No salesman will call. 


Or look into these other growth fields 


heating and heat pumps. Complete with professional 

tools. Master Course includes optional training at 

York Institute resident school at no extra charge. Two 

courses to choose from. Check card for free catalog. 
If card has been removed, write to: 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
uu 3939 Wisconsin Ave. 
ie | / -i Washington, D.C. 20016 


C (e 
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Car-care quiz 


answers 


For quiz questions, see page 116 


1 The correct answer is (B). The 
bearing half shown in the illustra- 
tion is a thrust-type main bearing. 
It not only supports the crankshaft 
while it turns but also limits the 
amount of back-and-forth move- 
ment of the shaft. The bearing 
flanges contact machined surfaces 
that are adjacent and perpendicular 
to a crankshaft main-bearing jour- 
nal. 

Option (A) is wrong. Engine 
bearings are held in position by two 
methods. One is by small locking 
taps located on the outside of the 
bearing half shells. These taps fit 
in grooves cut into the machined 
bores that support the bearing. The 
other is by a pressure fit called 
“crush.” Bearing crush is achieved 
by designing an interference fit 
between the bearing and its bores. 
The thrust flanges on the main 
bearing shown may have some 
effect on keeping it in position, but 
only incidentally. 

Option (C) is wrong. Connecting 
rods and their bearings are the 
main contributors to cylinder-wall 
oiling. Oil that flows to the outer 
edges of the connecting-rod bear- 
ing is thrown off the crankshaft 
by centrifugal force onto the cylin- 
der walls. Some connecting rods 
are also designed with spray holes 
or grooves to aid in throw-off. 

Option (D) is also wrong. Crank- 
shaft twist is reduced by a small 
wheel-like device mounted on the 
front of the crankshaft outside the 
engine. This vibration dampener 
(harmonic balancer) is usually 
made of two metal wheels bonded 
together with rubber. 


2 Mechanic A's statement is cor- 
rect. The automatic choke is 
opened by both manifold vacuum 
acting on a piston or diaphragm 
connected through a linkage to the 
choke plate and by air flowing 
down the carburetor throat. 
Mechanic B’s statement is also 
. correct. The choke plate is closed 
by a temperature-sensitive spring. 
At cold temperatures the spring 
tension is high, causing the choke to 
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close. As the engine warms up, the 
choke-spring tension is reduced, al- 
lowing the plate to open. 

The right answer to this question 
is (C). 


3 The correct answer is (A). 
The torque converter is a fluid 
coupling between engine and trans- 
mission. It multiplies torque by 
redirecting fluid flow within the 
converter. The torque multiplication 
occurs at low speeds when the 
converter stator is locked up and 
not freewheeling. If the stator 
rotates all the time, it will not 
multiply torque and, in turn, 
causes loss of power during vehicle 
acceleration. 

Option (B) is wrong. À worn 
front pump will reduce system 
pressure throughout the transmis- 
sion and most likely cause slipping. 

Option (C) is wrong. The gover- 
nor valve senses vehicle road speed 
and varies a related hydraulic-pres- 
sure signal to the transmission- 
valve body. This pressure, along 
with the throttle or modulator- 
valve pressure, regulates transmis- 
sion shifting points. A bad gover- 
nor valve would likely cause shift- 
ing problems. 

Option (D) is also wrong. Low 


automatic-transmission fluid level 
will also reduce hydraulic pressure 
throughout the transmission and 
probably cause a slipping problem. 


4 When diagnosing a transmis- 
sion noise problem, a mechanic will 
follow a systematic check of the 
operation of different gears and 
bearings until the source is located. 
Methods used to determine rear- 
bearing condition are stated in this 
question. 

The rear bearing in a manual 
transmission supports the output 
shaft. The output shaft is splined 
to the front yoke of the drive sliaft. 
Whenever the vehicle is moving, 
the drive shaft is rotated by the 
rear wheels and turns the output 
shaft. Thus a worn rear transmis- 
sion bearing would make noise if 
the vehicle is moving even though 


REAR TRANSMISSION 
BEARING 


there is no power ; How through the 
transmission. 

The answer is (C); statements I 
and II are both true. 


5 The correct answer is (A). 
Rod X is a strut rod. It holds the 
lower control arm in proper posi- 
tion and allows adjustment of the 
caster angle. When rod length is 
increased, the lower control arm is 
pushed back. This in turn moves 
the position of the ball-joint center 
line rearward, causing the caster 

setting to become more negative. 
Option (B) is wrong. Changing 
the strut-rod length does change 
both caster and camber. As pre- 
viously explained, the strut rod 
provides for caster adjustment on 
this type of suspension. The strut- 
rod movement during caster ad- 
Continued 
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ALFA ROMEO 62.76 


REPAIR & SERVICE MANUALS 


ENGINE SWAPPING loaded with latest ideas & swaps u 
MODERN DIESEL CARS describes all models now sold -iiu 
DIESEL, How to convert your car, van, pickup to Ls 
AUTOMOBILE ENGINE REBUILDING |... 


for al! mdls, except Alletta 

AMC AMBASSADOR 68-74 covers all models $9.95 
AMC PACER 75.77 covers all models $8.95 
ARROW, PLYMOUTH 76-77? for all models $8.95 
ASPEN, DODGE 76-78 for all modeis .. $6.95 
AUDI 100 65-73 ail inc 10015, 90 Super , $8.95 
AUDI 100 74-76 ail inc 10015 . .. $8.95 
AUDI FOX 73-78 covers all models . PIDMDNMCNGE EE 3T S. | 
AUSTIN AMERICA 68-71 covers all models... $9.95 
AUSTIM HEALEY 100/4 reprint of factory manual . 914.95 
AUSTIN HEALEY 100/6, 3000 56-68 all models 000... $9.95 
AUSTIN MARINA 71-75 sedan and GT models 5. $9.95 
BARRACUDA & ‘CUDA 65-72 all 6 & VB models 20000000... 96.95 
BLAZER, CHEV 59-77 for all 2 & 4 whi dr mdis $7.95 
BMW 1600 66-73 covers all models... esses E ., $9.95 
BMW 1800 64.71 covers all models ....., omen 99.95 
BMW 2000, 2002 66-76 covers all mdis inc CA, CS. n $9.95 
BMW 320 75-77 for all models inc 316 - "nm HOS 
BMW 2500, 2800, 3.0 all mdis inc Bavaria & CS .. $10.95 
BOBCAT, MERCURY covers all models thru 76 .. $7.75 
BRONCO, FORD 65-77 all 2 & 4 whl drive models . s ITA 
CADILLAC 61-63 factory shop manual... give T-. annsna el Oo 
CADILLAC 68-74 all models excpt El Dorado . $9.95 
CADILLAC 1976 factory shop manual . $14.95 
CAMARO 67-78 covers al! 6 & WB models ss 18.95 
CAPRI 70-76 for all 2000. 2600, 2800 mdis $8.95 
CHALLENGER 70-72 covers all 6 and VB mdis $6,935 
CHARGER 67-70 for all models inc 500 & RIT... $6.95 
ER 71-75 covers all models .....esr eene $6.95 
EVELLE 64.77 inc Monte Carla. El Camino. sss 986,95 
CHEVETTE 76-78 covers all models... $8.95 
CHEVROLET 32-54 tune & service all models ........................... 95.00 
CHEVROLET 68-7? for all full size models ees $6.95 
CHEVY I| 62-77 covers all 6 & VB models s. $6.95 
CHEVY LUV 72-77 covers all models o. $8.95 
CHEVY PICK-UPS 70-78 all models to 3/4 ton .. roe Y | 
CHEVY WANS 67-78 all models and GMC vans 987.95 
J CHRYSLER 75-77 factory manual... give year. $19.95 
CITROEN ID, DS 67-73 for all mdis 19, 20,21... 99.95 
| CITROEN SM reprint of factory service manual . $19.95 
COLT, DODGE 71-77 covers all models sss 98.95 
COMET 60-65 covers all models Lees 90,95 
COMET 70-77 covers all models... DE 
CORONET, DODGE 71-75 covers all modes nn. „26.95 
CORTINA 62-66 for all models inc Lotus & GT ............ ow 99,95 
CORTINA 67-68 for all models inc Lotus sss $9.95 
CORVAIR 60-69 covers all models oc OS 
CORVETTE 57-64 covers all models esses PS 
CORVETTE 65-7] covers all models ....... came eS 
CORVETTE 72-76 all 327, 350, 427, 454 models . TR „59.95 
CRICKET PLYMOUTH 70-73 also covers Avenger mana DAIS 
DART & DEMON 68-76 covers all models occ $6.95 
DATSUN B210, 1200 68-76 covers all models s $8.95 
DATSUN 2402/2602 70-74 covers all models... $8.95 
DATSUN 2607, 2802 75-77 covers all models... $8,985 
DATSUN 510 68-73 covers all sdn & wagon mdls $7.95 
DATSUN 610 68-76 covers all models... esses 98.95 
DATSUN 710 73.77 covers all models |... censos PON 
DATSUN 73-78 includes F10, 2005% & 810 models. o 904,95 
DATSUN 311 1600/2000 SPL A SRL models |... $9.95 
DATSUN PICK-UP 68-77 all 521. 620, Li'l Hustler mdis ............ $8.95 
DODGE 72-77 for all Monaco & Polara models... $6.95 
DODGE RAMCHARGER 74.75 covers all models |... 57.95 
DODGE PICK-UP 65-75 service/ maintain all 2-wh! drive .. 87.50 
DODGE PICK-UP 65.75 service/maintain all 4-whl drive .. 87.50 
DODGE VANS 67-77 all 100. 200, 300 mdis & Plym. $7.95 
DUSTER 70-76 for all models inc. Samo: EAS E EATA $6.95 
FAIRLANE 67-70 covers all models . $6.95 
FALCON 60-63 covers all models |... iniedu Wok ER 
FALCON, FORD 6 54-70 covers all 5-cyl models sse $4.95 
FALCON, FORD VE 65-71 covers al! VB models 200000000000. $49.95 
FIAT 124 67.77 all inc sdn. sta wgn, TC, spel ............. ..$8.95 

CHILTON AUTO REPAIR 72-79 for all Amencan cars 5145 
CHILTON AUTO REPAIR 53-76 Reg. $12.95. Special |... $8.95 
CHILTON AUTO REPAIR 58-75 Reg. $12.95. Special ...... . $6.95 
CHILTON AUTO REPAIR 66.73 Reg. $10.95, Special .. $5.95 
CHILTON AUTO REPAIR 65-72 Reg. $10.35. Special von LED 
CHILTON AUTO REPAIR 54-63 for al! American cars 244,917.95 
AUTO AIR CONDITIONING. .. service & repair all $6.95 
TRANSISTOR IGNITION SYSTEMS covers them all. ... $5.95 
HOW TO TUNE YOUR CAR good for all cars $3.95 
GM DIAGNOSIS MANUAL for all GM-built cars oo... $4.95 
BASIC AUTO REPAIR MANUAL a must for any car $4.95 
BASIC BODYWORK & PAINTING (oan $3.95 
BASIC CARBURETORS & FUEL SYSTEMS ......... $3.95 
BASIC CHASSIS, SUSPENSIONS, BRAKES $3.95 
BASIC ENGINE HOTRODDING „$3.95 
BASIC IGNITION & ELECTRICAL SYSTEMS . $3.95 
BASIC AUTO TROUBLESHOOTING for all cars... comes Lt- 
BRAKE SERVICE GUIDE tor repainng all types & makes $5.95 
HOLLEY carbs, all 2 & 4 bbl., tune & rebuild i $49.95 
ROCHESTER carbs. all inc 4MV Quadrajet $4.95 
SOLEX CARBURETORS all 1 & 2 barrel downdralt . wu $2.95 
SU CARBURETORS tune & rebuild all to 1976 ........ 56.50 
STROMBERG CD CARBS tune/rebulld all to 1976 X. wo 25.50 
WEBER DCOE overhaul manual ........... 4.95 
WEBER CARBURETORS theory & design sess $3.95 
WEBER CARBURETORS tuning & rebuilding all 5... $3.95 
AUTOMOTIVE REFINISHING best paint book yet. $5.95 
MINOR AUTO BODY REPAIR step by step how ta... $49.95 
per cad Mpeg & REPAINTING ... the best... $8.95 
AUTO BODY construction & reoair $3.95 
CREATIVE C CUSTOMIZING how to do-it like a pro uu 26.95 
PRACTICAL ENGINE SWAPPING how to do it right 0000000000... $5.95 


Know how to fix it. 


\ 


a 


- Know your car inside and out. 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 


.to tune it. 


.to service it. 


keep it running right, The TOTAL SERVICE MAN. 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS 
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FIAT 124 SPORT 66-75 for coupe & spider mals 
FIAT 128 69-77 for all models inc SL & Rally 
FIAT 131 75-77 covers al! Mirafiori models 


FIAT 850 54.74 all sedan, coupe & Miet. TI eene 


FIAT X1/9 73-77 oo... "pg 
FIESTA, FORD covers all models 


FIREBIRD covers all models—67-74 . neu 
FORD 55-67 all inc Galaxie, LTD, Custom & wagons . 


FORD 68-77 Inc Galaxie, LTD, Custom, AL & wens ......... pe 
FORD COURIER 72-77 covers all models imported |... 
FORD PICK-UPS 70.78 for all models to 3/4 ton. sss 


FORD VANS 66-77 Econoline, 100, 200. 300 mdis 
GRANADA, FORD 75-77 covers all models ........... 


GREMLIN & HORNET 71-77 covers all 6 & V8 models C 


HONDA 360, 600, ES all models . 
HONDA ACCORD 76-7 


HONDA CIVIC, CIVIC anie je EE a ee DCUM DRE 
HORIZON, PLYMOUTH 1978 factory shop manual ............ 


INTERNATIONAL SCOUT 67-73 800, A, B, Il mals s 


INTERNATIONAL 62-75 tune & maintain all mdis ..... 
JAGUAR XK120, 140, 150 48-61 also Mk 7,89 ....... 


JAGUAR 55-59 sdn mdis 2.4, 34, 3.8. 240, 340 an. 


JAGUAR E-TYPE 61-72 for all 6-cyl models 


JAGUAR E-TYPE V12 71-74 covers all models na 


JAGUAR XJ6 68-77 covers all models ........ 


JAGUAR XJ12 72-77 for all models inc Daimler... 

JAVELIN & AMX 68-71 covers all mdis inc, SST eee 
JEEP 50-65 for 4 & 6 cyi station wagon & pickup |. 
, Cherokee, Commando |... 


JEEP 65-74 Wa 


JEEP WAGONEE series with 230 ohc eng 


JEEP UNIVERSAL CJ-2A reprint factory manual |... 


JEEP 53-76 for al! CJ-3, CJ-5, CJ-6 models oc 
JEEP FC150, 170 covers all front cab models |... 
JENSEN-HEALEY reprint of factory manual |... 


LANDROVER 1, 2 48-61 for all models |... 


LANDROVER 59-76 covers 2, 2A, 3 gas & diesel models... 


LINCOLN 55.70 covers all models ...... 
LINCOLN 71-77 all models inc Versailles. 
MATADOR, AMC 71-74 covers all & & V8 models .. 


MAVERICK 69-71 6 cyl, 170. 200, 250 cu. in. dia PaE NE E 


MAVERICK 72- I covers al! models en 


are digests of official 


TOTAL SERVICE MANUALS 


MAZDA RX-3, 100 70-74 covers ali models 
MAZDA PICK-UP 72.75 8.1600 & rotary eng. mdls. 


MAZDA 808. 818 72-75 covers all models sse 


MAZDA 1500, 1800 57.74 covers all models 


MERCEDES-BENZ 190 53.68. B, C & 200 models oo oaa 


MERCEDES-BENZ 57-67, 1905L, 190d, 300d, 600 


MERCEDES-BENZ 220 59-65 covers ali mdis sss 
MERCEDES-BENZ 220 58.7? mols except Diesel seu. 


MERCEDES-BENZ 230 63-68 inc. 2305 & SL 


MERCEDES-BENZ 250 65-68 covers all models 0000. 


MERCEDES-BENZ 250 69-72 covers all models 


) MERCEDES-BENZ 280 68-72 covers all models 


MERCEDES-BENZ V8, 280, 300, 350, 450 mls . 
MERCEDES-BENZ 58-76 tune-up all inc 2400 . 
MERCURY 55-70 covers all models 


MERCURY 71-77 for all models inc Cougar ve T HERREN 


MG TA, TB, TC, TD, TF 36-55 . 
MG MIDGET 58-77 covers all models jon 


MGA 55-52 covers all models... 

MGB, MGBGT 62-77 all roadster & coupe models . 
MGC reprint of factory manual |... IUD 
MINI 59-75 covers all models inc Mint: Cooper . Dae 
MONARCH, MERCURY 75-77 for al! models . i 
MORGAN 36-77 covers all 4-cyl models a 


MUSTANG 6 65-72 covers 200 & 250 engines 


MUSTANG VB 65-73 covers all models... 


MUSTANG II 74-76 covers all models |... sss 


NOVA 69-77 covers all & & VB models |... 
OLDS CUTLASS 70.77 covers all inc 442 models . 
OLDSMOBILE covers all models—55-74 ........ 


AUTO RESTORATION GUIDE biggest ever published... 


CAR INTERIOR RESTORATION usetul for all cars 
OLD CAR VALUE GUIDE latest edition ..-..-... 

BYPASS EMISSION CONTROLS 71.77 GM cars . 
CHEVY, RACING THE SMALL BLOCK . 
CHEVROLET RACING ENGINE how to build .. 


CHEVY SMALL BLOCK, how to rebuild... 
CHEVY SMALL BLOCK, How to hotrod ....... 


CORVETTE PARTS BOOK 53-72 every part, pics, ts ... d 


CORVETTE PERFORMANCE tuning, racing, tests, more . 
CORVAIR ENGINES, How to hotrod ......... 


SUPERPOWER - turbo & supercharging, fuel njin EIDA Ven 


TURBOCHARGERS, How to select & install ees 
DESIGN & TUNING COMPETITION ENGINES ....-..-.11v-1--111511: 
AUTO AERODYNAMICS engineering fundamentals 000000000000. 


BUILDING A RACE CAR picture by picture . 
HOW TO MAKE YOUR CAR HANDLE street/track - 


AIRCOOLED ENGINES MANUAL ali 1 & 2-cyl over 15 od 
SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid ........ 


LAWNMOWER serce & hx all popular makes |... 


SNOWMOBILE MANUAL 70 makes, 300 mdis thru 1975... 


HEAVY EQUPT REPAIR dorers. backhoes. cranes, etc. 
MOPED SERVICE & REPAIR all makes & models 


CHAIN SAW SERVICE MANUAL for top 34 makes ss. 


WASHING MACHINES fix all makes & models 


SOLAR HEATING & COOLING how to get tt free o 
0585 PRICE GUIDE. NEW CARS latest ed, inc dealer costs... 


. Super r performance . ne 


and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SAT'SFACTION GUARANTEED OR YOUR MONEY BACK 


0008 OLDSMOBILE 75-77 factory man... give year $16.95 
9539 OMNI, DODGE 1978 factory shop manual . TM $19.95 
1724 OPEL KADETT 62-73 1000, 1100, 1200 models ......... ., $9.95 
1752 OPEL KADETT 67-73. 1500, 1700, 1900 mdls |... $9.95 
0859 OPEL 1900 MANTA 70-74 covers all coupe mdis . $9.95 
8273 OPEL 75-77 covers all models imported $9.95 
9589 OPEL GT 68-73 covers all 1900 models sss $9.98 
9872 PEUGEOT 304 covers all models—70-73 sees $9.95 
1546 PEUGEOT 404 60-75 covers all models sss $9.95 
0876 PEUGEOT 504 68-74 includes diesel models sss $7.95 
7124 PEUGEOT 504 68-76 for all gasoline models . BENIN $9.95 
0482 PINTO 70-73 covers all models rn 25 USUS Y S 
0883 PINTO 74-77 covers all 4 & V6 models sess EUER $6.95 
0874 PLYMOUTH 72-76 Fury. VIP, Gran, Suburban mdis ou.e $96.95 
0676 PONTIAC 55-74 all inc Catina, B'ville, Vintura sss 9975 
0489 PONTIAC TEMPEST 68-73 all mdis inc GTO, Le Mans ..... , $5.95 
1650 PORSCHE 356 57-65 covers A, B & C models ss $9.95 
8518 PORSCHE 911 65-73 for all models o det OP $9.95 
8173 PORSCHE 911 74-77 includes N, 5, Targa, Carrera... $9.95 
1590 PORSCHE 912 65-69 with 1582cc ms pO Ae oe | E i 
7123 PORSCHE 914/4 70-75 also 914/6 . a: RE 
0993 PORSCHE 924 76-77 . $8.95 
8208 RAMCHARGER, TRAILDUSTER 74-75 all models. 0.0... $7.95 
8190 REBEL 67-70 covers ali 6 & V8 models s. $6.95 
0372 RENAULT 5 72-77 for all models inc Le Car sess 99,95 
1224 RENAULT 8, 10 62.72 covers all models inc 1100 ........... $9.95 
0645 RENAULT 15, 17 all TL, TS models—71-76 oo. oo. $9.95 
0395 ROADRUNNER & SATELLITE 68-73 all models u-n- $6.95 
1129 ROVER 2000 53-75 for all models inc 2200 $9.95 
9493 SAAB 95, 96 66-75 covers all VÀ models sess 99.95 
1759 SAAB 99 69-71 covers all models... 09.95 
8527 SAAB 99 72-76 for all models inc EMS . , $9.95 
8440 SAAB 67-76 covers all models inc Sonnet . INNEREN. T. E 95 
1098 SPRITE 58-71 covers all Mk 1. 2. 3 & 4 models sss $9.95 
8058 SUBARU 70.77 covers all models ....... BEIM E. 
0853 SUNBEAM ALPINE 55-56 MK1, 2. 3, 4 & Rapier E LE 
0845 SUNBEAM TIGER reprint of factory shop manual Sees EE 
0489 TEMPEST, GTO, LE MANS 68-73 all models 5... 18.95 
9773 THUNDERBIRD 71-77 covers all models... $9.95 
8189 TORINO 68-78 all models inc Elite, Ranchero ........................ 97.95 
0912 TOYOTA CELICA 70-77 covers all models pontem comer ' 39.95 
7127 TOYOTA COROLLA 68-74 for all models... $8.95 
9812 TOYOTA COROLLA 75-77 all including 5-speed 2000000000000... $9.95 
7132 TOYOTA CORONA 68-76 covers all 4-cyl models ..................... $8.95 
0754 TOYOTA CORONA Mk 2 72-74 for all 6 cyl mdis. sss $9.95 
0647 TOYOTA HI-LUX 58-77 covers all pick-up models ss m 98.95 
8524 TOYOTA LAND CRUISER 66-77 covers all models oo... $9.95 
0587 TRIUMPH STAG 70-74... aaminin D 
0851 TRIUMPH SPITFIRE 62-68 covers all models... $9.95 
1200 TRIUMPH SPITFIRE 69-77 covers all models ... sons. 99.95 
0862 TRIUMPH GT6 coupe 66-74 .. ORG AEH X E D 
0927 TRIUMPH TR2, TR3, TRÀ 52- 67 for all models... .$9.95 
0863 TRIUMPH TR5, TRG, 67-74 all mals inc TR250 .. $9.95 
8599 TRIUMPH TRE 75-77. 2.sesseesiaciaziatisat antenne uiaua cas $9.95 
819? VALIANT 68.76 all mdis inc Scamp, Sigmette $6.95 
0567 VEGA 72-73 all 140 CID & GT 140 CID models $6.95 
0884 VEGA 74.77 covers all models . Meena T | 
9404 VOLARE, PLYMOUTH 76-78 for all models $6.95 
1227 VOLKSWAGEN BEETLE 54-67 for all mdis inc K-G sss $8.95 
8456 VOLKSWAGEN BEETLE 58-71 all mdis inc K-G . . $8.95 
7201 VOLKSWAGEN BEETLE 72-77 all mdisinc K-G 1... $7.95 
6010 VOLKSWAGEN RABBIT 74-78 all inc Diesel 4.95 
8695 VOLKSWAGEN SCIROCCO 74-77 sss. 88.95 
S716 VOLKSWAGEN BUS 54-70 for all models |... sss $9.95 
1125 VOLKSWAGEN BUS 71-76 for all models sss $8.95 
0837 VOLKSWAGEN TYPE-3 62-73 squareback, fastback ......... . $9.95 
9639 VOLKSWAGEN 411 68-72 covers ail E, L, LE mdis 200000000... $9.95 
9778 VOLKSWAGEN 412 71-73 covers all models... $9.95 
8748 VOLKSWAGEN DASHER 74-78 covers all models corem T 
9444 VOLVO P1800 60-73 ali models inc E & ES .. .. $3.95 
8546 VOLVO 120 61-70 all mails inc 122, 123GT, 130 $9.95 
1754 VOLVO 142, 144, 145 66-74 for all models inc S & E . .. $9.95 
B517 VOLVO 164 68-75 all models inc fuel injection emere DOLOS 
3729 VOLVO 242, 244, 245 75-78 for all inc fuel inp. uu 99.95 
8311 VOLVO 264, 265 75-78 for all inc fuel injection. sss $9.95 
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Car-care quiz answers 
[Continued] 


justment also affects the wheel's 
camber setting. The strut rod 
moves the lower control arm back 
and forth in an are during adjust- 
ment. As the control arm moves 
through the arc, the lower ball joint 
moves in and out from the frame of 
the car, causing a slight change in 
camber angle. 

Option (C) is wrong. The strut 
rod does not act as a front-suspen- 
sion stabilizer. The suspension uses 
a stabilizer bar. The bar and its 
connecting link are shown attached 
to the lower control arm just above 
the scrub rod in the question illus- 
tration. 

Option (D) is also wrong. Steer- 
ing-axis inclination is a nonadjust- 
able front-end angle. It is achieved 
through the design of the control 
arms and steering-knuckle assem- 
bly. Steering-axis inclination re- 
duces scrub radius and aids steer- 
ing-wheel return after cornering. 


6 The answer is (D). The condi- 
tion described in this question is 
actually a quick-check procedure 
used to determine whether the 
power-brake booster is assisting in 
brake application. The increased 
brake-pedal movement indicates 
that engine vacuum is causing the 
booster diaphragm to move forward 
and apply additional pressure on 
the master-cylinder push rod. 

Mechanic A is wrong because a 
leaking booster diaphragm would 
lose vacuum and cause reduced 
assistance, Mechanic B is wrong 
because a check valve that is stuck 
closed would prevent any vacuum 
from entering the booster to provide 
assist. 


7 The correct answer is. (C). 
The setup shown with this question 
is the typical one used to check ro- 
tor lateral runout (wobble in the ro- 
tor). Excessive runout will kick the 
disc pads back away from the rotor 
while it's turning, causing a low 
pedal on the first brake application 
because the pads have to move back 
out to contact the rotor. Run- 
out should always be checked when 
replacing disc-brake pads or servic- 
ing the rotor. 

Option (A) is wrong. Rotor par- 
allelism refers to the variation in 
rotor thickness between sides. It is 
measured with a micrometer in 
approximately six different loca- 
tions around the rotor. 
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Option (B) is wrong. Wheel- 
bearing adjustment is usually made 
with a torque wrench located on 
the spindle nut. In some cases, a 
maximum bearing end-play setting 
may be achieved by using a dial 
indicator, but this is very uncom- 
mon and the setup would likely be 
different from the one shown. 

Option (D) is also wrong. To get 
an accurate measurement of rotor 
face wear, the thickness of the rotor 
is measured with a micrometer. 


8 All power for headlight opera- 
tion flows from the headlight 
switch to the dimmer switch. From 
the dimmer switch it can take two 
paths—one to the low-beam fila- 
ments, the other to the high-beam 
filaments. Both filaments in the 
lamps share a common ground and 
return path back to power source. 
Statement I is wrong. A bad 
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TO POWER | 
SOURCE 
LIGHT SWITCH 
HEADLIGHT ; 
... DIMMER SWITCH 


on | 


ground at one headlight will cause 
both high- and low-beam filaments 
in that light to be dim because of 
increased circuit resistance. If both 
headlights are in a circuit and 
share a common ground, both 
lamps will be dim in either high or 
low beam. . 

Statement II is also wrong. A 
shorted headlight switch would af- 
fect the power flow to the dimmer 
switch. A reduction or total loss of 
power to the dimmer switch would 
affect high- and low-beam opera- 
tion equally. 

The problem of dim high-beam 
and normal low-beam operation 
could be caused by a bad dimmer 
switch or a problem in the circuit 
to the high-beam filaments. 

The correct answer is (D). 


9 The E.G.R. emission-control 
system reduces the amount of NO, 
in the exhaust. NO, is formed 
under very high temperatures with- 
in the cylinder combustion cham- 


bers. These temperatures are low- 
ered by diluting the incoming 
air/fuel mixture in the intake man- 
ifold with inert exhaust gases. Ex- 
haust-gas flow is controlled by the 
E.G.R. valve, which is responsive 
to vacuum above the carburetor 
throttle valve (ported vacuum). 
Since the valve doesn't start to 
open until approximately three 
inches of vacuum has developed, 


exhaust-gas  recirculation, which 
would cause a rough idle, is pre- 
vented at idling speeds. 


The correct response for this 
question is (B) because the E.G.R. 
is closed during engine idle. 


10 In most emission-controlled 
engines, initial ignition timing is 
slightly retarded. Engines with re- 
tarded initial timing tend to run 
hotter at idle, which can cause the 
engine to overheat after a long 
time. For this reason, many en- 
gines have the thermostatic vac- 
uum valve shown with this ques- 
tion. 

The correct completion of the 
test statement is (C). The valve is 
located in the engine coolant jacket 
near the front of the engine. When 
the coolant temperature reaches ap- 
proximately 220 degrees F, the 
valve switches the vacuum source 
from ported to direct manifold 
vacuum, and the distributor vac- 
uum control advances the spark 
timing to speed up the engine. This 
results in lower combustion-cham- 
ber temperature and, along with 
higher fan speed, cools the engine. 
When the engine has cooled down, 
the thermostatic valve returns to 
ported vacuum, and the timing 
to the normal retarded position. 

Option (A) is wrong. The ther- 
mostatic vacuum valve is con- 
trolled by changes in engine-cool- 
ant temperature. Engine decelera- 
tion would have little effect on 
coolant temperature and cause no 
change in vacuum supply to the 
distributor. | 

Option (B) is wrong. During 
constant high-speed driving, both 
the carburetor-ported vacuum and 
the intake-manifold vacuum signals 
would be strong enough to keep the 
timing advance no matter what the 
valve position is. 

Option (D) is also wrong. As 
described earlier, the valve pro- 
vides ignition advance during high- 
temperature idle—not ignition re- 
tard. 


Shop noise 
[Continued from page 109) 


gives sound-reduction data for 
some of the most commonly avail- 
able protectors. The higher the R- 
value, the better the protection. 

Muffs or plugs?. Both types can 
provide good protection. Muffs are 
easier to put on and take off, so 
they’re useful for short tasks. 
Plugs are inconvenient to insert 
and remove, so they are better 
suited to long jobs such as mowing 
and chain sawing. Some types of 
plugs are sold in various sizes to 
provide a tight but comfortable fit 
in your ear. If you use this type, 
you may have to buy more than 
one size, experimenting until you 
find one that fits. The E-A-R 
plug—made of a compressible foam 
that expands to fit your ear canal— 
avoids that problem. This plug also 
provides the best attenuation of 
any of the hearing protectors listed 
in the table. Wearing both plugs and 
muffs increases protection when you 
use a particularly noisy tool. 

Muffs and plugs are not perfect. 
Both can be uncomfortable to wear 
for long periods of time. Plugs are 
difficult to keep clean and easy to 
lose. Muffs can be bulky and clum- 
sy. If you wear glasses, they can 
interfere with the muffs, and the 
muffs can displace your glasses. - 

Still, muffs and plugs will do a 
good job of protecting your hearing 
if you choose them carefully and 
use them regularly. And once you 
start using them you'll probably 
find you like them. Your power 
tools will be more pleasant and 
relaxing to use. You might even 
find—as we did—that you become 
more comfortable and confident 
with your power tools, and as a 
result you turn out better work.@s! 


FOR FURTHER READING 


Neustart rA Materials for Noise car 
trol,” Dept. $4.20 from U.S. 
Printing ffice, ERREUR DC 20402. Fairly 
technical. 

“List of Personal Hearing Protectors and 
Attentuation Data," HEW. $1 from USGPO 
(address above). Data on hundreds of differ- 
ent protectors. Technical. 

trol e ED A Practical Guide to Noise Con- 

Dept. of Commerce. $5.10 from 
USGPO MENS above). Understandable and 
practical. 

EMEN. Guide to Materials for Noise and 
Vibration Control," July °77 issue of Sound 
and Vibration. Includes listings of hundreds 
of manufacturers and products. 


MANUFACTURERS OF SOUND ABSORBERS 
AND BARRIERS SHOWN: 

(You'll find others listed in the Yellow 
Pages under “Acoustical Materials." For hear- 
ls rg see table.) 

C. Bell cU 1590 N. Kingsbury St., Chi- 
cago IL 60622; H.L. Blachford Co., 419 N. 
Harrison, Princeton NJ 08540; Eckel ‘Ind., 155 
Fawcett St., Cambridge MA 02138; H.F. Liver- 
more Corp., Industrial Prod. Div., 20 Linden 
St., Boston MA 02134; Scott Pap er Co., Foam 
Div., 1500 E. 2nd St., Chester PA 1901 3; 
Soundcoat Corp., 175 Pearl St., Brooklyn NY 
11201; wies Composites Corp. , Delaware 
Industria Park, Newark DE 1 711; Vibra- 
sciences, Inc., Box 155, East Haven CT 06512. 


4 NOW, For The First Time- 
‘Use The WOODBITS 
The PRO's Use! 


Professional woodbits are not available in hardware stores. Stores only 
carry spade bits which clog and bind, or metal cutting twist bits that also 
bind and tend to “walk”, or move off course. 


Why is a WOODBIT Best ? 


A professional woodbit has four features designed specifically for wood: 

e A CENTER SPUR that locks your bit on course 
and so prevents "walking". 

e TWO CUTTING SPURS that begin and dimension 
a perfectly round hole. 

e EXTREMELY SHARP FLUTES extend from the 
two cutting spurs and continue the cutting action 
all the way through the wood... shaving the sides 
smooth. Most important, the two spurs will not 
splinter the wood as the bit cuts through... as 
spade or metal cutting bits do. 

e THE CUTTING FLUTES ARE ENGINEERED for maximum chip 
ejection so that your drilling machine won't bind and burn out. 

LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable 
drills or drill presses with chucks of 34" or more. 

7 piece Chrome-Vanadium alloy set includes 14, ig, s She. 3, "As and 
15" sizes. Made by German professionals for pro's or "wood-be" pros. 


T PIECE WOODBIT SET ........... erri rre one n eon a ea ao nba .ONLY $14.95 


LEICHTUNG GUARANTEES YOUR SATISFACTION. If you are not 
completely pleased with any purchase from Leichtung, return it within 
30 days for a full refund. NO questions, no hassle... just the word, 
"Refund", does it. 


Cabinetrmnabher's screwdrivers 


For sheet-metal screws, use your regular 
screwdriver. But for wood screws, use 
Leichtung's cabinetmaker's screwdrivers. 
Their tips are crossground to fit perfectly 
into a wood screw's slot — without slipping 
out. You can use a wrench on the flat of the 
blade for extra torque. Blade lengths: 3, 4, 
5, 6, and 8". Lacquered beech handles. 


5 PIECE SCREWDRIVER SET...ONLY $16.95 
LEICHTUNG'S 1979 Catalog of Fine Tools 


im These are only 2 out of 

LEICHTUNG? hundreds of hard-to-find 
HE Workbench 

woodworking tools from 
1979 Leichtung's 1979 68-page full 
color catalog. Send for your two 
year catalog subscription today: 
use the easy coupon below ..... 
$1.00 (Subscription FREE with 


PT, 


You Can Order 
Tools By Phone: 


Call TOLL-FREE 800-321-6840 
Ohio Residents Call: 216-461-4677 


LEICHTUNG, INC. 


701 Beta Drive #179PS * Cleveland, OH 44143 


Fine 
Tool 
Catalog your tool order.) 


N 


Yes Ric Leichtung, please send me: 
7 Pc. Brad-Point Bit Set(s) @$14.95 ——— 
5 Pc. Screwdriver Set(s) @ $16.95 
Shipping, Handling and Insurance __ $1.75 
Ohio Residents add 514% Tax 
TOTAL COST 


[ ] Enclosed is $1.00 Y 
Please send me your 1979 Catalog " 
of Fine Tools PLUS all catalogs and | 
new tool brochures FOR THE è 
NEXT TWO YEARS! | 
* 
| 
| 
» 
| 


[ ] Enclosed is my order for Wood- 
working Tools. As my BONUS, 
Please send your 68 page 1979 
Catalog of Fine Tools, etc, for the 


Method of Payment 
[]Check [] VISA []MASTERCHARGE 


Card # . Good thru next two years FREE! 

Name Address 

GU on O 
LEICHTUS NG TN 3 U 701 Beta Drive #179PS 
\,_ THE Workbench People" t = Phone 216-461-4677 ». 
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Winter warmers | 
-three man-made materials 
to keep you snug 


Thinsulate Type M enables gloves (by 
Grandoe) to stay flexible without insula- 
tion-shifting problems. Jackets are filled 
with Type C insulation, shown above. It’s 
a softer and lighter material. 


snowcamping. It's as warm as down and 


as moisture resistant as polyester. 
Woods Bag and Canvas recommends 
that Solardown products be dry-cleaned. 
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Since Thinsulate doesn't shift or com- 
pact, there's no need for quilting. It’s 
just laminated to a lining and inserted 
into a garment shell. This clean-line de- 
sign is Sundance by Camp 7. Price: $85. 


y i 

Yn : i Tar j 

= we: u. =e as | 
et f He Far Å: v TA 

Civ € ZA Eas 


Waterproof Lightfoot boots keep feet 
warm and dry on snow or ice, claims 
Red Ball. The boots are worn over thick 
socks, and the fabric collars' drawstrings 
tighten for a snug fit. Price: $60. 


By ROCHELLE CHADAKOFF 


I was wearing thickly insulated ski 
mitts and holding a block of dry ice 
in each hand. In a few minutes, my 
left hand felt colder, even though it 
was protected by a down-lined mitt. 
My warmer mitt was filled with a 
new man-made insulation. 

The new insulation is 3M's 
Thinsulate, which the company 
claims can be warmer than down 
and as versatile as polyester. Thin- 
sulate is one of a trio of new 
products recently introduced that 
help make outdoor activities more 
comfortable in cold weather. The 
other products include Solardown, 
which combines down and polyes- 
ter to make a warm, economical 
insulation, and a light, warm boot 
that's foam insulated. 

Here are the cold facts about 
these winter warmers: 

The skyrocketing price of down— 
now about $30 .a pound—has 
spurred a search for synthetics that 
match its insulating ability at low- 
er prices. Now a number of syn- 
thetic substitutes are being used 
that offer other bonuses, such as 
moisture and compression resis- 
tance, less bulk, and machine wash- 
ability. At first, polyester fillings 
like Polarguard and Dacron Hollo- 
fil II appeared to be the ultimate 
alternatives to down. But scientists 
kept trying to build a better air 
trap. 

3M researchers claim Thinsu- 
late’s nonwoven batting of tiny 
polyolefin fibers is the answer. The 
microfibers barricade the move- 
ment of body heat, making Thinsu- 
late twice as warm as equal thick- 
nesses of down and fiberfill. 

There are two Thinsulate materi- 
als: dense Type M for boot and 
glove linings, and Type C, a form- 
fitting jacket insulation. “To make 
Type C, we blended the microfi- 
bers with 35 percent polyester,” 
says David Keane, a 3M techni- 
cian. “It’s bulkier but weighs two- 
thirds less than Type M." 

Both materials are machine 
washable, nonallergenic, all-weath- 
er insulates. *Dampness won't be a 
problem,” claims 3M. “The fibers 
absorb less than one percent of 
their weight in moisture and still 
retain warmth.” 

Thinsulate is available in ski 
mitts by Grandoe and jackets by 
Sierra Design, Camp 7, and AMF 
Head Sportswear. Head was the 
first to use Thinsulate in skiwear. 
“We were excited about its design 
potential, but our products must 
have a seven-year life span. Wash- 

Continued 
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No kidding. Speakerlab's catalog took longer 
to write than some of our competitors have 
been in business. In fact, we created an industry 
by’ ‘building great kits so you can afford great 
speakers. ‘Qur catalog is an invaluable 
manual of speaker function 
and design. And, it will 
\ introduce you to the finest 
speaker kits made 
anywhere...with the 
strongest money-back 
guarantee. Find out for 
yourself... FREE. FREE, 
that is. Mail the coupon now. 


Dept. I-PS, pe 7 s: Way 
Seattle, WA 98 


^e 


Cherry Kit ($92.50) 
Walnut Kit ($99.00) Everything for Clock Builders 


+ 68 Clock Kits se 159 Music Box Mvts. 
s. 239 Movements + Brass Hardware 
| * 200 Dials, 150 Hands « Moldings & Trim 


Send $1.00 for 100-page Clock Catalog 
(Coming soon, sleek 45" Vienna Regulator) 


CRAFT PRODUCTS COMPANY 
Dept. 02, St. Charles, IL 60174 


THE DOLL HOUSE 
‘CATALOG from the 


| company with 38 years experience! | 


e 8 House & Room Patterns | — ax 
è Furniture Kits ES d 
e Building Accessories 
e Brass Hardware 
e Wiring Kits & Lamps 
* Wood House & Rm Kits |; s." 
e Ceramic Bathroom Sets |: A 
is Rugs, Carpet, Fabric |— 
g * 29 Wallpaper Patterns 


E 1500 Miniature Accessories "s.l 
Send $1.00 Today for Doll House Gain oo 


| CRAFT PRODUCTS COMPANY 
Dept. 90, St. Charles, IL 60174 | 
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CHIMNEY SWEEP 


Your Own Business — A chimney sweep can clean a chimney with the 
August West® System in one hour. Nationally, the average charge is $40.00. 
Many sweeps are making over $1,000 per week! 


A Growing Need 

The energy crisis has 
resulted in a dramatic 
increase in wood burning. 
Wood smoke deposits flam- 
mable creosote in chimneys. 
Regular cleaning is necessary to 
prevent fire damage. 


The August West^System 


More sweeps use it than any other method in 
the country. 


Send for our free booklet, or call TOLL FREE 
Learn how we can put you in business this month. 
Ask for "The August West Story" 


800-241-8444 


(In Georgia (800) 282- 1333) 


4 


August West Systems, Inc. 
Box 663X, Westport, CT 06880 


Sh: arpen your 
| chain saw likea 


This 

revolutionary 

chain saw sharpener ~ 

grinds arazor sharp 

edge on any size chain 

Saw using a specially made 
grinding wheel. All you supply 
is a 4" electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains the | 
proper guide height. 


—— —n — ë —ÁÁ— — —0— ë — — a 


P. 0. Box 11378 
Newington, Ct. 06111 


|! Please rush — Pro Sharpener(s) at $12.95 each plus 

| $1.95 postage and handling per unit ($3.00 outside 

The Pro Sharpener produces | U.S.) Send check, money order or Master Charge. 
No C.O.D.'s 

a ground edge—much sharper M.C. # Exp. Date 

than a filed edge Comes com- | Conn. Residents add 7% sales tax. 


plete with three grinding | Name 


| FRA iiu cd incm 2 a map p I T 
| Gir I ll————ÁlBd 2ll2 
Important: To insure pori grinding wheel size 


wheels (enough for up to 30 
sharpenings) plus a hand file 


to Indicate your Chain Saw Mfg. 
adapter. | cM se 


“Patents pending 30 Day Unconditional money back guarantee. PS-1 


IHENICKEL 
AND DIME IOUR 
OF NORIH 
4 CAROLINA. 


Before you spend the first dollar on your vacation this year, you owe 
it to yourself to spend 15*on a postage stamp. 


appr 


Because, if you send us the coupon,well send 
you the free North Carolina travel package. 

[ts filled with facts, not promises. Facts 
about what to do, how to find it; where to stay, 4 
all the things you need to know to make your 1 
Vacation a success. 


And thats worth a nickel and a dime, any day 


State — 


NORTH CAROLINA I RAVEL PACKAGE 


North Carolina Travel, Department 182, Raleigh, N.C. 27699 


. 24 inch Band SAW BRIS TO CENTER OF 48 inches 


1 inch Strip Sander 
Completely enclosed 


Roller quides 
Upper & Lower jy 


"A FULL LINE OF RUGGED 
ALL STEEL TOOLS: 


344 inch 
Belt Sander. 


SG SSSR SSS SSR SSS See 


DU-ER TOOLS — RUGGED ALL STEEL — 24 inch Band Saw ...... 199.95 
BALL. BEARING — EXTRA VERSATILITY 12 inch Band Saw ...... 149.95 
* Du-ers 24 inch Band Saw gives the handyman the 10 x 36" Rugged Lathe | 
: * versatility of an industrial tool at a price he can afford, the Ball Bearing ...... .... 89.95 
: quality that is demanded by industry. The Band Saw, one of 3 inch Belt Sander 
; the best cutting principals for wood, metal or plastic, has Ball Bearing ....... ej 24.95 » 
a been limited in use because of the depth of throat. The 4 inch Belt Sander i 


* B-24's Big throat and new drive feature gives longer blade Ball Bearing ....... ... 39.95: 


* life, cuts metal, wood or plastic. 8 inch Tilting Arbor a 
5 * Du-er tools are fabricated of Heavy Gauge Steel, 30 years Saw cl ax p EAE 99.95 ; 
z * experience developed new engineering features with 10 inch Disc Sander : 
: accuracy, and ball bearings for added quality. Extra features Table Model ......... . 69.95" 
: created by manufacturing know how makes Du-er tools 1 inch Strip Sander..... . 69.95* 
* available at exceptionally low prices, yet no quality is Deluxe Stand for all : 
s sacrificed. jio] aede 39.95 : 
a You can order direct from Factory where there is no Dealer Utility Stand PEE 24.95 a 
a represented .. t. Free Mite M QI... Coins Sw wacasri EDGE RE ON Ew wc oa 
: DU-ER TOOLS, 5448 Edina Industrial Blvd., Minneapolis, Minn. 55435. ! 
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Winter warmers 


[Continued] 


ing tests proved Thinsulate would 
last," says Joe Konrad, assistant 
sales manager for Head. Thinsulate 
jackets have sleek silhouettes and 
price tags that are $50 trimmer 
than equivalent down jackets. 

Woods Bag and Canvas has in- 
troduced Solardown, a blend of 75- 
percent polyester and 25-percent 
down, for sleeping bags, (There’s a 
50:50 filling for jackets.) “In two 
years, down soared from -$6 to 
about $30 a pound. By using only 
25-percent down, we've cut costs of 
making a sleeping bag by at least 
$30," explains W. George Hill Jr., 
Woods sales manager. 

The marriage between the natu- 
ral and man-made fillings seems to 
be a happy one. “Solardown’s ther- 
mal rating compares favorably to 
down in a dollar-and-cents ratio," 
observes Hill. “A four-pound down 
bag costs $140; a Solardown bag— 
same weight, same loft—$75." 

The Army has a continual prob- 
lem: keeping soldiers' feet warm in 
arctic climates. So it asked Red 
Ball to help create a cold-weather 
boot. The result: Lightfoot, for 
soldiers and civilians. Instead of 
using layers of rubber for insula- 
tion, the company used a foam. 

*Making the boot is almost like 
baking a cake," says E. C. Van 
Buskirk, vice president of technical 
services at Red Ball “We blend 
three polyurethanes into one mix- 
ture and pour it into the hollow 
channel of a boot-shaped mold. 
When the foam insulation sets, it's 
thickest around the toe and tapers 
gradually into a thin layer at boot 
top. We add a nylon lining and 
fuse the insulating layer to a hard 
polyurethane sole. Then we ‘Ice’ it 
with a polyurethane coating.” 

Test grounds were the Alaskan 
pipeline and  -refrigerated-food 
plants. Workers found the boots 
kept their feet warm even at -20 
degrees F, says Red Ball. Yet 
Lightfoot weighs only 29 ounces. 

Reducing boot weight lets the 
wearer burn less energy. Red Ball's 
footwear marketing manager, Don 
Clark, claims, "A boot this light 
means a person can stay mobile 
and warm when survival might 
depend upon it." 


WHO MAKES 'EM: 

AMF Head odi s 9198 Red Branch Rd., 
Columbia MD 21045; Camp 7, 802 South 
Sherman, Longmont CO 80501; Grandoe 
Gloves, 74 Bleeker St., Gloversville NY 
12078; Red Ball, Box 455 Rubber Ave., Nau- 
gatuck CT 06770; Sierra Designs, 247 Fourth 
St., Oakland CA 94607; Woods Bag and Can- 
vas, 16 Lake St., Ogensburg NY 136 


It's all in this latest 


HEATHKIT / 
CATALO 


and it's A 


d " TEE Meat ME 


Have you seen a real 
computerized, digital | 
home weather station.. 

or a precision electronic 
scale for your bathroom...or : 
advanced educational programs 
that let you learn electronics 

or automotive maintenance at home...or a to- 
tally broadbanded amateur radio transceiver 

..or the world's only programmable color TV 

with fully automatic antenna rotor? If you . 


PFT pan DERE 


You'll see nearly 400 unique electronic prod- 
ucts — the latest technology, the newest fea- 


tures, the best values. The kinds of quality t 
products Heath Company has been offering — 


for some 60 years! It’s fascinating reading. But. 
the excitement doesn't stop there. | 


Send for your FREE Catalog Today! 


Heathkit products are displayed, sold and serviced 
coast-to-coast at Heathkit Electronic Centers (Units. 
of Schlumberger Products Corporation). See me 
white pages of your phone book. | 


HEATH THKIT UT MAL ORDER CA TALOG 


WEM 


E- M mi 
tampon. T Pes E. 
diis ir] 
dida er da a 
iis 


fias 


bpm emm 


These sophisticated products are 
easy to build kits. Illustrated step- 
by-step instructions guide you 

and detailed explanations help you 
E . learn how the product works from 
e = Y the inside out. It's fun, easy and 
pU educational. 


So dand for your ires abies today. It's the 


best way we know to find out what's new in 
electronics and have fun doing it! 
haven't, send for a free Heathkit Catalog. — 


| HEATH Heath Company, Dept. 016-490 A% 
erties am Benton Harbor, Michigan 49022 


Please send me my FREE Heathkit Catalog. 
| am not currently receiving catalogs. 


Name 

Address 

City State 
Zip 

CL-678 
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M * Powerful Pump , 
? Easily Blows Up ? 
» Tires and Toys M 


Now anyone can easily inflate auto tires in 
minutes. And toys, rafts, bike tires, air mat- 
tresses, with tip-toe action. This tough, com- 
pact portable pump has a highly visible 
pressure gauge up to 100 pounds per square 
inch. For safetys sake, carry one in your car 
trunk. Keep one at home, too, for Puy toy 
inflation. Much easier than hand- 
pumping! 

30 DAY MONEY-BACK GUARANTEE 

'& Copyright 1979, 
s U.S. General Supply Corp. 


U.S. General Supply Corp., Dept. FA32 


*«4«44424 


f 100 General Place, Jericho, New York 11753 
E Please rush foot pumps ($ $12.95 each, plus 
I 5150 shipping and handling. ($23.95 for two. plus 
I $2.50 shipping and handling). Also send FREE 196 
I page bargain-price tool catalog. 
| jenciose $ . -ior . foot pumps. 
8 Or charge my credit card: Master Charge Z Visa 
- Card Number |. 1 1 1 
I Exp. Date 
= Name. 
E] Address 
: City 

| —————— D 


CUT STRAIGHT with 


NA AN 
| “A MUST FOR 


TOOL USERS 


Use "STRATE-CUT" Cutting Guide with 
any portable saw (circular, jig, saber) or 
router. For cuts 4’ and more, "Straight-Cut" 
EXTENDS TO 8'6", REDUCES TO 51" 

| for cuts under 4' and portability. Clamps | 
to work not tools. Rip 4 x 8 sheets down 
the center; trim 1/16" off a door. Make 
precision 90° cuts, tapers, angles, 
dados, bevels, grooves. Score wallboard. 
Guides utility knife. Here's how this 
sturdy 3-1/2" wide aluminum tool works: 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl., 
only $19.95 plus $1.50 shipping and 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-28 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 495 tax. 


Trimmatool handle can be locked paral- 
lel to blade (top photo) or vertically 


(above), bowing the blade. Flat and half- 
round files are also shown. 


For shaping and sharpening— 
three fast-cutting files 


Do good things come in threes? 
They do in the case of a trio of new 
files I've been using lately. One is 
flat, another a half-round, and the 
third a new type the importer calls 
a Trimmatool. 

The Trimmatool has a reversible, 
replaceable blade with fast-cutting 
curved teeth on one side and 
straight teeth on the other. It 
mounts in a unique frame with 
front and rear grips. The rear grip 
locks in your choice of two posi- 
tions—vertical, like the handle on 
a plane, or parallel to the blade. 
In either case your hands are above 
the tool and out of the way when 
you are working out in the middle 
of a large surface. This makes the 
tool ideal for shaping auto-body 
filler. 

So does the fact that the frame 
has an adjustment that lets you 
bend the blade into an arc. With 
the blade bowed outward you can 
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work a flat panel and the corners 
of the tool won’t dig in. In some 
cases you can bend the blade to 
match the contour of your work, be 
it concave or convex. 

Like the Trimmatool, the other 
files will handle most materials, 
from metals to fiberglass, woods, 
and laminates. The half-round file 
has curved teeth that remove a lot 
of material in a hurry. 

The flat file has those same 
curved teeth on one side, and a 
sort of variegated double-cut 
curved-tooth pattern on the other. 
I used the curved teeth to shape a 
new handle for my axe, then flipped 
the file over and sharpened the axe 
with the double-cut surface. 

All three tools are made in Eng- 
land and imported by Century 
Drill & Tool Co., 5600 Roosevelt 
Rd., Chicago, Ill. 60650. The Trim- 
matool is $9.99 and the Filemaster 
files are $7.98.—A. J. Hand 


KEEPS YOU WARM 
WITHOUT ELECTRICITY 


e No Wires! 
| * No Operating 
Costs! 


ONLY 


| s88. 


YOUR OWN 
REFLECTED BODY 
HEAT KEEPS YOU 

COZY! 


A space-age “miracle!” Made " Thermal 
fab... the super effective insulating mate- 
rial developed to protect astronauts in the 
incredible cold of outer space! 


You sleep on it — not under it. Just place 
the incredible HEET SHEET between your 
mattress and bottom sheet. INSTANTLY, 
it retains and reflects your own body heat 
right back to you .. . keeps you cozy and 
warm as an electric blanket without a sin- 
gle watt of electricity! And you stay warm 
all night with your thermostat turned down; | 

you can save plenty on heating bills. Lets EUR Re 4 
yo lighter-weight blankets too — so ostii ‘ea : 
FO ni ii pil MEME | Yo Dan I AGF HEET SURE red valon: 
s . — (1:025) KING- SIZE only $11.98 each (2 for $22.98). 


SPACE-AG = HEET SH EET is 100% safe, : Please add $1 postage & handling for one sheet; $1.50 for two, $3 for four. 


s If after receiving my order I'm not delighted, | may return it within 14 § 


Tel i | ortable i ! days for refund ( t postage & handling). 
lightweight and portable. Never gets dirty Joi pipi i RR 

. the special heat reflecting fabric is [S ML add ro SADE oiu. i 
stain resistant too, so it even doubles as a (D Visa/BankAmericard  [] American Express : 


mattress pad. i [] Master Charge Bank Number. — —— —— 


E © Credit DNI —————————À— 
Order one for every bed in your house Jeunes eee 
(special savings on extras). If not delighted, $ 4¢4ess — — — — — — — — — —— — ^et. # : 


EM I LB ————— — ———— ————— Aul Áo m 


Canadian customers, please send orders to: 


return within 14 days for refund (except : 
postage & handling). MAIL COUPON Mail Store Ltd., Dept. HSH-211, 170 Brockport Drive : 


t Re a 
TODAY! © 1978 American consumer, Ine., Caroline Rd., Phila., PA 19176 PA annann (Ontario & Quebec residents add sales tax) uuuaennnne M 
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FREE BLUEPRINTS and TRIAL LESSON 
—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
| ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, III. 60616 


CHICAGO TECH/School for Builders Veterans 
2000 5. Michigan Ave., owen B 
ere 


Dept. P -19 

Chicago, Ill. 60616 

Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand there is no 
obligation—no salesman will call. 


NAME CAGE 
Pat | 2 M—(———————Á —— 
| CITY 


STATE. — ZIP. 


UE 
YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


(including movement 
a 

e Factory direct 
prices 

* Heirloom quality 

* Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 


nd dial) | 


è Easy to assemble, | 


parts pre-cut 

èe Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

* Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR?’ 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHEA CLOCKS 
Dept. 850 Emperor Industrial Park 
Fairhope, Alabama 36532 
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TAKNG CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
k. N.Y. 10017 


Science, 380 


By RAY HILL 


Madison Ava., 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


New York, N . We'll pay you $25 


SSX 


A 


y M > 
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Installing new front-disc-brake pads 


Because the outer edge of a disc-brake 
rotor is exposed to slush, water, and 
other corrosion-producing substances 
thrown up by the wheels—and, unlike 
the rotor faces, does not get wiped 
clean by the brake pads—it will be 
rusty when brake-pad-replacement 
time comes. The rust is nothing to 


worry about. But be sure when sliding 
the caliper back over the rotor that the 
new brake pads are spread wide 
enough so they clear each side of the 
rotor face and do not touch the rusty 
rotor edge. If you knock rust between 
rotor and brake pads, there may be loud 
squeaking when brakes are applied. 


Removing an oil filter 


An oil-filter strap wrench is the best 
tool for removing an oil filter. But if 
you don't have one, an old fan belt can 
make an acceptable substitute. Simply 
wrap the fan belt around the filter and 
turn. When you remove the filter, be 
sure its rubber gasket is also removed. 
If you install the new filter with the old 
gasket still in place, the result will 
probably be an oil leak. 


—— 'JjoJP[dcÉ'— —aÁP 
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Keeping track of screws 


When you remove a water pump or 
other item with many cap screws of 
different lengths, make a sketch of the 
component. Mark the location of each 
fastener, then punch a hole. As each 
screw is removed, put it in its proper 
location. Upon reassembly, you'll know 
where each screw goes without experi- 
menting with screws of a variety of 
lengths until you find the right one. 


aC |: OOO .LLLAL^LtL.^L....) 


Drives like a car: 
Accelerator Peda 
Brake Pedal 
Steering Wheel 
Ceiling 16,500 Fr 
20 Miles Per Gall 
Regular Auto Ga 
No Stall or Spin 
e Free Training 

e Free Plans 

e Free License 


information packet to ^d 
Barrett Aircraft Corporation 2 
369 University Ave. 
St. Paul, MN 55103 


Options 
s Trailer 
a Garage 
e Snow 5kis 
e Floats 


BOOSTER CABLES. 
WITH , 


JAWS 


QUICK AND EASY TO USE 

e Easy to install, just a gentle squeeze 
e Easy to release. just flip the ratchet. 
POSITIVE LOCKING 

e Positive ratchet lock eliminates snapping or pulling off. 
e Allows full use of entire cable length. 

* The only effective clamp to grip side terminals, too. 
SAFE 


Drilling out a head stud 


If you have broken a cylinder-head 
stud and must drill it out, carefully | 
shield the surrounding area with news- | 
paper and masking tape. This will keep 
metal shavings from getting into the 
cylinders and water jackets where they 
can score cylinders, ruin bearings, and 
do some other evil things. 


eet, 


Stubborn brake drum? 


Broken a rear brake drum loose, but 
still can't pull it off? Rotate the brake 
adjuster to allow the brake-shoe springs 
to retract the brake shoes farther. After 
many miles, the brake shoes wear some 
of the brake-drum face away. A ridge 
develops at the back of the drum. If you 
don't retract the brake shoes, they catch 
on the ridge, keeping you from pulling 
the brake drum off. 
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e Prevents spark or arc that may cause explosion 
of battery and gas fumes. 


A QUALITY PRODUCT 


e Engineered and built for the professional 
e Priced for the car owner 


LIFETIME WARRANTY 


Look for it wherever auto parts are sold. 


KRAVEX 


MOVING AHEAD WITH 
BETTER PRODUCTS 


KRAVEX MANUFACTURING CORPORATION MIAMI, FLORIDA 33167 


IREFORMER 


(c: € —À 


IT BENDS! IT CUTS! IT STRAIGHTENS! | 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. | 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or | 


bolt up to tnat size). Even uses coat hanger 
wire, No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any angle, arc or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make. 


SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE. Eight dollar bills will get you one, or 
send check or money order for just $7.98 


We pay postage and handling charges. 


VINKEMULDER TOOL CO. Dept. PS-19 
1058 San Juan S.E. Grand Rapids, Mich. 49506 


The Human Aura 
i vial ulii 
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i l QNT Pa a hs > s 
Develop your © IA 
X xU s 
Power of : : 
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What strange forces pull Pus toward another? 
l 


do react upon our aura. 

We are subject to such psychic radiations of 
persons daily. It can account for our moods— 
even our intuitive impressions. This is a natural 
phenomenon-—it is part of the subliminal, mys- 
terious inner powers of self which everyone has, 
but few understand. Learn to master this phe- 
nomenon. The full application of our natural 
powers will provide greater personal achieve- 
ment and happiness in life. 

Write today for your free booklet, the Mastery 
of Life. It opens up new horizons. 


The ROSICRUCIANS (AMORC) 


(Not a religious organization) 


San Jose, California 95191, U.S.A. 
[7———-—-—-—-USETHIS COUPONS "== 


| The ROSICRUCIANS (AMORC) 
| San Jose, California 95191, U.S.A. 
| Name ! 

i Address 

| City 


G——— — UM €— UÁm Gam mu U— n! ee — — — 


144 | POPULAR SCIENCE 


State Zip 


Hi-fi accessories 
[Continued from page 22] 


preventing damage to your cart- 
ridge or record grooves, The tiny 
Stylift is positioned on your turn- 
table so the tone arm bumps into it 
when it reaches the  run-out 
grooves. À counterweight is then 
overbalanced and revolves to lift 
the tone arm off the record surface. 

Record-care devices continue to 
proliferate, but there's no single 
device that cleans discs completely 
and eliminates static. The $20 Ro- 
tel RK100 cleaner has a roller 
made with a special elastomer mat- 
erial said to be permanently sticky. 
Rolled across a record surface, it 
does a nice job of cleaning and will 
pick up the thin line of residue 
left behind by the best brushes. 

The Le-Bo Stat Brush ($24) is a 
dual-purpose static remover and 
cleaner. A needle-shape electrode, 
indented within a combination of 
nylon and velvet brushes, ionizes 
the air near a disc surface when 
you squeeze a piezoelectric mech- 
anism that generates 15,000 volts. 
Like other brushes it doesn't remove 
all dust, but it's adequate. 

The Metrostat $19.95 piezoelec- 
tric device generates 10,000 volts to 
reduce static. Although similar in 
function to other gun-like anti-stat- 
ic devices now available, I found 
this model effective because it has 
two barrel openings for a wider 
dispersion of anti-static ions. 

A narrowly focused lamp near 
your turntable is important so you 
can see what shape your discs are 
in as you use them. The $19.95 
Lenco lamp fits almost any turn- 
table dust cover. While I'd prefer 
a more powerful lamp, this seven- 
watt model lights up automatically 
when the dust cover is lifted. 

The Decca Record Cleaner ($30) 
is a tone-arm-like device that 
mounts on your turntable. The 
metal arm does two jobs: Super- 
fine bristles in the brush clean 
deep into grooves; also, static 
charges are drained off through the 
conductive bristles to the grounded 
base of the turntable. I give it high 
marks since it does appear to 
reduce static charges constantly 
generated as you play a record. Its 
soft bristles are not designed to 
clean really dirty discs. 

The D'stat-II ($7.95) from Disc- 
washer is a soft felt turntable mat. 
Placed on your turntable, the mat 
is a soft buffer against record 
warps. Although its conductive fi- 
bers may draw static from “hot 
spots" generated as a disc plays, I 


was not able to confirm this claim. 

Another accessory for your 
turntable is Hammond Industries’ 
Audio Kare AK-5 level. Keeping 
your record player level is impor- 
tant for accurate tracking, stereo 
separation, and minimizing uneven 
wear on the stylus and grooves. 
This level is the best I’ve seen; it 
can be mounted on the turntable 
shaft and registers leveling over 
360 degrees. You place three re- 
cords on the turntable so the AK-5 
is not riding the turntable spindle. 
When the turntable is level the bub- 
ble is centered in the bull’s-eye. 


Cassettes and eight-tracks 


To keep your tape recorder func- 
tioning properly, tape-head care is 
very important. The Audio Kare 
AR-99 tape-head maintenance kit 
can be used with any recorder. 
Included in the kit is a dentist-type 
mirror to see hard-to-reach tape 
heads and a handy cleaning tool 
with felt pads. 

For owners of eight-track car- 
tridge players, there's the Le-Bo 4 
in One cartridge (head cleaner, cap- 
stan cleaner, track-switch test, 
demagnetizer). You apply a few 
drops of cleaning solution to the 
pad, put the cartridge in the slot, 
and jiggle a knob on the back of the 
cartridge. The heads are demagne- 
tized as the cartridge is slowly 
removed from the player. 

Le-Bo also supplies its Pinwheel 
cleaner and demagnetizer cassette. 
You apply a few drops of cleaning 
fluid to an absorbent white tape 
before you insert the cassette. The 
Pinwheel puts the entire operation 
of cleaning and demagnetizing con- 
veniently together. 

Any accessory that simplifies the 
tricky task of repairing and editing 
a cassette has to be useful. 3M's 
Cassette Editing and Repair Kit 
($3.10) looks somewhat like a fat 
felt-tip pen. But the handy gadget 
is hollow, and contains adhesive 
picks that can be used to grab 
broken tape ends inside a welded 
cassette. Diagonal grooves molded 
in its side are used for slicing tape. 
Splicing tapes are included. One 
end of the tool is hex shaped so you 
easily wind cassette-tape reels. 

Many of these accessories may 
seem to have a minor function for 
your hi-fi system. But I've found 
that eliminating small problems is 
the best way of extracting full 
performance from your investment 
in recordings and equipment. W3 
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PS readers talk back 
[Continued from page 4] 


Both articles were well-written intro- 
ductions. The next step for potential 
builders is to read the full range of 
literature available and design a solar 
greenhouse that is right for them. 

Bill Yanda, Santa Fe, N.M. 
Co-author, The Food and Heat 
Producing Solar Greenhouse 


LP gas vs. heat pump 


An otherwise fine article on heat 
pumps [July '78] can be faulted for 
omitting a large, growing source of 
energy for home heating—LP gas. The 
article would have the reader believe 
that if natural gas and fuel oil are not 
available, electricity is his only alter- 
native. This is usually not true. 

Despite recent improvements in 
heat-pump performance, LP-gas warm- 
air furnaces still provide more comfort- 
able, dependable, and economical 
heat. An energy-conscious consumer 
should also consider that only about 
28 percent of the energy contained in 
the fossil fuel used to generate elec- 
tricity arrives at the consumer's ap- 
pliance ready for use. On average, a 
full 72 percent of the original energy is 
lost in conversion to heat energy, to 
mechanical energy, to electrical ener- 
gy, and in transporting the electricity 
to its destination. On the other hand, it 
takes only 15.5 percent of the total 
energy delivered to transport LP gas to 
its end-use destination. This should be 
brought to the attention of PS readers 
who are faced with an energy decision 
that they will have to live with. 

Ernest L. Schoolfield, Marketing Manager 
Universal Inc. L.P. Gas, Luling, Tex. 


V. Elaine Smay replies: "The fact that 
only about a third of the energy 
contained in the original fossil fuel 
reaches an electrical appliance is an 
important point, and one | wished | 
had space to discuss when I prepared 
the article. When considering the end- 
use efficiency of a heat pump vs. a 
furnace, however, one must also con- 
sider the efficiency of the home furnace 
(60-to-80-percent average efficiency is 
the range I've gotten, depending upon 
the prejudice of the source). Given 
that, a heat pump that operates at an 
average COP of two or better (certain- 
ly not possible in all climates) will be 
delivering a roughly similar amount of 
heat from a given amount of fuel. Then, 
considering that LP gas is about 20 
percent more expensive than natural 
gas (according to my contact at the 
DOE), the economics of one or the 
other becomes very much a matter of 
local climate, electricity prices, avail- 
ability of LPG, desire for air condition- 
ing, etc., as | mentioned in my report." 


Correction: In "PS Buyer's Guide to 
Chain Saws" [Sept.], the Minibrute 
electric chain-saw models were said to 
have a 10-inch or 20-inch cord. The 
standard model has a 10-foot cord, the 
deluxe a 20-foot cord. 


Select Your 
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Use your custom plan or select one of ours. Treated and hand peeled Cedar or 
Lodge Pole Pine log homes and cabins with "EXTRA" insulation from 
$3,900.00. We manufacture Kits for any log structure. Dealership information 
package $5.00. Brochure/Plan book $3.50. 


X "EXTRA" Insulated Log Homes xr 


"Wilderness Log Homes 


Rt. 2, PSC19 Plymouth, WI 53073 


YES, PLEASE SEND: 
O Plan Book $3.50 O Dealership Information Pack $5.00 


Enclosed is $ 
Name 
Street 
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MODEL 580 


NEW. Compact, 
Motorized Dremel 
4-Inch Table Saw. 


A great addition to any home work- 
shop. Delivers big table saw per- 
formance with quality features like 
adjustable bevel and cutting depth, 
miter gauge, self-aligning rip fence, 
saw dust chute and bladeguard. 
The Dremel Model 580—buy it 
wherever fine power tools are sold. 
Dremel, Division of Emerson — — -— WW . |l d «ED 
Electric Co., 4915—21st St., Racine, 3j pase : | 
WI 53406, Department F121. 
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UNIMATABLE 
You Can Build this 
OPPOSED PISTON STEAM ENGINE 


On your Unimat, Sherline or other small lathe 
(or larger lathe too!). Drawings and instructions 
begin in the February 1979 issue of LIVE STEAM 


Magazine. Get in on all the projects and tips for 
AMATEUR MACHINISTS every month. Subscribe 


now to: 


LIVE STEAM Magazine 


P.O. Box 581-8, Traverse City, MI 49684 

$16.00 per year U.S.A. $18.00 other countries 

FOR CREDIT CARD ORDERS ONLY call toll free day or night 
600-824-7888, Ask for operator 379. (In California dial 800-852-7777) 


Look in the parking lot 
where your wife does 

| her grocery shopping. 
Examine the parking 
areas in your local 
airport —the nearby 
shopping centers, 
school yards. Every 
public parking lot is 
filled with cans, pa- 
pers, cigarette butts, and litter of 
all kinds. 

Can you imagine how much it’s 
worth to clean up that mess? 
$10,000, $25,000, $50,000 a year? 
If you guessed $50,000 you might 
be low. Full-time parking lot 
maintenance can be worth more 
than $50,000 a year. Part-time 
parking lot maintenance can be 
worth more than $15,000 a year. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Schwarze Supervac 

By Schwarze Industries, Inc. 
5010 Beechmont Drive 
Huntsville, AL 35811 


Gentlemen: 


Print Name 
Address | 


City 


There's a“Gold Mine” 
Right Where You Live! 


You can get in on this 
untapped bonanza— 
there’s an opportunity 
for your whole family 
on a full or part-time 
basis. If you're fed up, 
and want to have a 
business of your own. 
Y ou can become your 
own boss—you can 
find the e "Gold Mine" right where 
you live. 

We do not sell Franchises and 
we have no fees. We have created 
a cleaning system using the most 
versatile and economic equip- 
ment available (financing easily 
available). We will train you to 
use it, teach you how to get busi- 
ness, show you how to bid for 
jobs and gain financial indepen- 
dence. 


Send no money! Just let us know 
if you are sincerely interested in 
being your own boss! Fill 
out the coupon and mail it 
today! 

Schwarze Industries, Inc. 


5010 Beechmont Drive 
Huntsville, AL 35811 
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Shopping Center and Sweeper 
Companies Inquiries Invited 


I want to learn all about the ** Gold Mine“ where I live. Please send me all the information about 
Parking Lot Maintenance. I understand no salesman will call. 


State Zip 
© 1978, Schwarze Ind., Inc. 
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Solar attic house 
[Continued from page 70] 


- as  fiberglass-reinforced plastic." 


Fifty tons of crushed rock (No. 4 
railroad ballast), or one cubic foot 
of rock for each square foot of 
collector, provides heat (and cool) 
storage. Normal rule for rock stor- 
age in an air-type solar heating 
system is one half cubic foot of 
rock per square foot of collector. 
“The rock storage is sized for cool- 
ing," explains Zornig. "Nocturnal 
cooling requires a larger volume for 
adequate storage. " The additional 
storage is also useful in the heating 
mode, however, providing a longer 
carryover of solar heat during 
cloudy weather. 

"What we tried to do," says 
Zornig, “was to show how the 
system could be most economically 
built.” Many variations are possi- 
ble; one, designed by Aztec Solar 
Homes—the Athens, Ga. based 
builder of Prototype 2—moves the 
collector to one side of the house. 

"You're not stuck with that Piz- 
za Hut type of roof," adds Zornig. 
“You could have almost any roof 
shape—as long as you provide the 
double-attic feature." 


$36,000 solar home 


Zornig estimates that the na- 
tional average cost to build the 
house excluding the solar compo- 
nents will average from $28,000 to 
$30,000. “Solar-component costs,” 
says Zornig, “break down like this: 
$1100 for the air-distribution sys- 
tem; $1000 for thermal storage; 
$064 for the solar water-heating 
system; and $3000 to build the up- 
per attic, including glazing." So to- 
tal cost for the house is in the 
$33,000 to $36,000 range. 

"Economic analyses we've run," 
says Zornig, “show about a 10-year 
payback for space and water heat- 
ing alone.” Any contribution by 
nocturnal cooling would shorten 
payback, 

Solar economics, of course, will 
vary for each individual, depending 
on solar fraction (percent of heat 
supplied by solar), cost of conven- 
tional energy, mortgage interest 
rate, and income-tax bracket. New- 
ly enacted federal legislation is 
another consideration. Also, many 
states and localities offer tax incen- 
tives and real-estate tax exemp- 
tions that could figure heavily in a 
solar cost analysis. 


PLANS AVAILABLE 


You can get a set of plans for the solar attic 
house from your local office of the U.S. De- 
partment of Agriculture's Extension Service. 
Ask for Plan 7220. It's free from many offices; 
some add a small copying charge. 
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pepe) 


The equipment you build and keep makes it all happen in 
home study, and NTS offers some of the most advanced 
available. You gain new skills — acquire first hand experience 
with field-type equipment, tools and instruments. 


Electronics Division: Courses include more solid-state 
digital equipment than ever before offered in home study, 
such as NTS/Heath GR 2001 Color TV (25" diagonal with 
optional programming capability), NTS/Heath digital com- 
puter, digital test equipment and digital stereo receiver (70 
watts per channel), and many more state-of-the-art units. 


Mechanics Division: Learn engine diagnostics, motor 
overhaul, transmissions, automotive maintenance. Courses 
include 9" solid state automotive oscilloscope, testers, tools, 
mechanic's tool box and more. 


Air Conditioning, Refrigeration/Heating Division: Learn 
servicing of commercial, industrial and residential heating 
and cooling equipment. Courses include hermetic unit 
analyzer, leak detector, charging-testing-purging manifold 
set, tools and more. 


Home Appliances Division: Courses cover repair and 
maintenance of washers, dryers, ranges, smaller appliances. 


Master new skills. 
Develop new potential. 


Train at home on advanced equipment 
from NTS...the first name in home study. 


E 


Equipment includes NTS circuit trainer and multimeter. 


Send for free catalog in field of your choice. 


NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 


NATIONAL SCHOOLS 
TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 


NATIONAL TECHNICAL SCHOOLS Dept. 202-019 
4000 South Figueroa Street, Los Angeles, California 90037 


Please send FREE Color Catalog and Sample Lesson. 


O Electronics Division Ì 
O Mechanics Division 

O Air Conditioning/ Relrigeration/ Heating Division 

O Home Appliances Division Í 


Name 

PEOR LL LB ee n 
Apartment Number 1 à^Age «— .|— 3X— — 

; —————————————— Í 
State Pal i — ——— i 


OCheck if interested in G.I. Bill information. 
OCheck if interested ONLY in classroom training in Los Angeles. 


B You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 
You'll enjoy your work as a Locksmith 
because it is more fascinating. than a 
hobby —and highly paid besides! You'll 
Ago on enjoying the fascinating. work, 
year afler year, in good times or bad 
| because you'll be the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss. What 
(more could you ask! 
| Train at Home — Earn Extra $555 Right Away! 

I All this can be yours FAST regardless 
ro bl week- | of age, education, minor physical handi- 
Rocky Ors caps. Job enjoyment and earnings begin 

Azusa, California AT ONCE as you quickly, easily learn 
— to CASH IN on all kinds of locksmithing 
| | jobs. All keys, locks, parts, picks, special 
uU | tools and equipment come with the 
"M|course at no extra charge. Licensed 
& ^ [experts guide you to success. 

= Illustrated Book, Sample Lesson Pages FREE 
Locksmithing Institute graduales now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
Member, Natl. Home Study Council, 
Approved for Veterans Training. 

LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
—— Dept. 1111-019 Little Falls, N. J. 07424 


"Was never so 
enthused and de. 
lighted with les- 
sons in my entire 
life. | grossed 
over $3000.00 in 
one year just 


KEY MACHINE 
locks, picks, 
tools supplied 

— (a: 


" LOCKSMITHING INSTITUTE, Dept, 1111-019 q 


Div. Technical Home Study Schools | 
Little Falls, New Jersey 07424 Est. 1948 | 
Please send FREE illustrated booklet, ''Your Oppor- | 
tunities in Locksmithing,'" plus ‘sample lesson 
pages. | understand there is no obligation and no | 
salesman will call. I 
Namae........... PRR4RERRRNRARNRRRRRLZDEAARPAERAEE MCLEE Terr ty | | 
(Please Print) | 
Uopglom————— — — - | 
City/State/Zip.... | 
== [.] Check here it Eligible tor Veteran Training sai 
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i184 SQ. FT. FLOOR SPACE. $2.400 


Purchase the material locally, and build this beau- 
tiful "A" FRAME CABIN. Complete plans, illus- 
trated instruction manual and material list: ALL 
FOR $5.00 on a MONEYBACK GUARANTEE. Send 
$5.00 for plan #708 to: 
DEPENDABLE PRODUCTS CO. 
P.O. box 113, Vista, Calif. 92083. 


TRANSFORM YOUR VW 
into A UNIQUE-PICK UP 


* One weekend home installation using hand tools. 
* No torch cutting, welding or mechanical changes. 
* Kit includes molded body parts & all needed hardware. 


Send $1 for information & color brochure 
&5 for instructions & templates 


ase DEPT. 46 312 EAST 17TH 
DOMUS «kansas ciTY, MO. 64108 


Plugging into Bell 
[Continued from page 75] 


nance responsibility—or do you 
want to be able to simply dial re- 
pair service in case of a problem, 
and have it attended to?" But 
phones made by major manufactur- 
ers are virtually identical to Ma 
Bells in ¢onstruction, and an 
AT&T representative told a Con- 
gressional committee that inde- 
pendent equipment is no more like- 
ly to need repairs than phones 
leased from AT&T. 

If your phone does break down, 
you'll have to get someone to check 
the line to determine whether it's 
phone trouble or line trouble. If it's 
phone trouble, you'll have to take 
or send it to the manufacturer, or 
one of their local repair stations. 
The manufacturers I checked with 
had warranties good for 90 days to 
one year—but no company said 
that it would send a repairman to 
your home as Bell does. Some 
companies charge a fixed rate of 
around $30 for repairs; most don't. 
Bell won't look at your phone for a 
fee and agree to service it if 1t 
breaks down. You're on your own. 

How much can you save? It 


depends on the cost of the phone 
and your local Bell company's 
monthly charges. In Manhattan, 
for example, you get a $1.04 month- 
ly deduction for owning your main 
phone. If you bought a rotary-dial 
desk phone for $24, it would pay 
for itself in about two years. 

Here's a Manhattan sampling of 
charges you may eliminate by own- 
ing your own phone: installation of 
jack and phone, $43.50; installation 
of a jack alone, $26.75; extension 
installation, $43.50; monthly Trim- 
line leasing, $3.16; monthly push- 
button leasing charge, $2.17; leas- 
ing additional pushbutton exten- 
sions per month, 68 cents. Charges 
differ from state to state. 

For the first time in 70 years, 
Ma Bell has some hearty competi- 
tion, and she has responded by open- 
ing 1400 Phone Centers around the 
country that offer more styles and 
features than ever before. The catch: 
Bell will only sell you the shell of a 
phone. You still have to lease the 
inner workings, eliminating savings. 

Microprocessor technology and 
new regulations mean that we 
should expect both Bell and inde- 
pendent makers to continue to de- 
velop radically new, versatile, and 
convenient phone systems. 


Insulating window shade 
[Continued from page 79] 


mounting the shade is easy. It 
hangs from a pair of ordinary 
window-shade mounting brackets 
that fasten inside the frame with 
four screws. You can buy shades 
ready made to fit your window, but 
if they come through too wide, it's 
a simple matter to cut them down. 


Using the shade 


IS builds the High “R” shade on 
the best heavy-duty roller availa- 
ble. Still, as mentioned above, the 
roller is balky. For optimum per- 
formance, the shade should be 
pulled down to a specific height, 
with its bottom resting firmly on 
the window sill. But the roller 
makes this a tedious operation, 
alternately retracting the shade too 
far or letting it hang too low. You 
can spend 10 or 15 seconds fiddling 
with the shade before you get it 
right. Multiply that by the number 
of windows in your home and 
drawing shades can be bothersome. 

Raising the shade is a bit annoy- 
ing, too. You have to let the shade 
rise slowly so air trapped inside 
wil have time to escape as the 
layers are compressed around the 
roller. But raising the shade slowly 


150 | POPULAR SCIENCE 


can cause the roller’s ratchet mech- 
anism to lock. Result: You end up 
raising the shade by steps. 

Aside from the roller-associated 
problems, the shade performs well. 
What about the problem of conden- 
sation on window surfaces? Ob- 
viously, any device that prevents 
heat loss through a window is going 
to let that window cool down. Any 
warm moist indoor air that comes 
in contact with that window will 
condense on it. Fortunately, if the 
High “R” shade is properly in- 
stalled, its seals prevent warm 
room air from circulating next to 
the glass. So condensation 
shouldn't be a problem while the 
shade is drawn. 

When you raise the shade in the 
morning, warm air is free to flow 
over the still-cold glass. Windows 
will fog up quickly in this case. 

By the end of this year, Hopper 
hopes to have the new version of 
the High “R” shade that will be 
suitable for overhead installations. 
When that shade becomes available 
it promises to revolutionize green- 
house design. But for now he is 
concentrating on producing the 
present version. If you'd like to 
know more about it, IS has a color 
brochure. It's available for $1 from 
Insulating Shade Co., Inc. Box 406, 
Guilford, Conn. 06437. 


WORDLESS WORKSHOP 


$50 to H. W. McGaughe urs 
on 
Y. 10017. Only p k ledged. 
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Saving Skylab 


[Continued from page 67] 


those passes when the solar cells 
were in sunlight. 

They worked out a sequence. 
Just before an eight-hour gap, the 
contro] gyros would be started. 
These take 12 hours to spin up to 
speed. When they were ready, the 
rate gyros and the computer would 
be turned on, at a time when the 
solar sensor was pointing toward 
the sun. The sensor would be 
locked onto the sun by computer 
instructions to the thrusters. 

On June 8 the control gyros were 
turned on. On June 9 the rate gyros 
and the computer were turned on. 
Within a minute the sensor picked 
up the sun and locked onto it. 
Some corrections were still neces- 
sary, because it developed that 
Skylab was tilted about 10 degrees 
from the sun and was flying wide 
and forward, but those were accom- 
plished over the next few hours. 


A phantom command 


Then came the first sign of real 
trouble. Before they closed out the 
day, the Houston team decided to 
send instructions that would let the 
backup computer take over in case 
of emergency. It was strictly rou- 
tine, except for a Skylab switch 
selector that had developed a baf- 
fling habit of now and then sending 
two commands after recelving one 
order. In this case, the switch selec- 
tor sent a signal that removed 
control of one of the gyros. The 
other gyro continued controlling, 
and its torque began twisting the 
spacecraft out of correct attitude. 
The computer sensed the error and 
used the nitrogen thrusters to bring 
Skylab back into line. It was a full 
orbit before the NASA controllers 
in Houston were able to correct the 
problem. By then the spacecraft 
had used up a lot of precious 
nitrogen—precious because it’s need- 
ed to hold Skylab steady for docking 
with the Teleoperator Retrieval Sys- 
tem. 

Once that problem was corrected, 
the next task was to refine Sky- 
lab’s orbit. Skylab was now in 
what Bill Peters calls a “solar-iner- 
tial attitude,” meaning that its 
solar panels were always pointed at 
the sun. In solar inertial, Skylab 
was still flying broadside about 
half the time. On June 11 a series 
of commands was sent that used 
the control gyros to put Skylab in 
an “end-on velocity vector," the 
minimum-drag orbit (see  dia- 
gram). 

It seemed that the mission was 
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almost accomplished. One small 
chore remained. The sun's appar- 
ent position relative to Skylab's 
orbit changes gradually through 
the year, moving first up to a maxi- 
mum of about 72 degrees above the 
plane of the orbit and then back 
down to 72 degrees below the 
plane. Skylab had to be instructed 
to roll slowly so that its solar 
panels would keep facing the sun. 
In every orbit, the computer and 
gyro instructions would have to be 
updated to correct for the change 
of about three degrees a day in the 
sun’s position. 

Early in July, the sun reached 
its maximum angle—and Skylab 
could not remain in end-on velocity 
vector. It was put back into solar- 
inertial attitude. When I inter- 
viewed Bill Peters, he was begin- 
ning what he hoped would be the 
last 18-hour workday of the mis- 
sion, a day during which Skylab 
would be put back into end-on 
velocity vector. It seemed rather 
minor, the final finishing touch to a 
grueling but successful operation 
that had rewritten the book on 
space missions. Apparently, Sky- 
lab's life had been extended for as 
long as a year, long enough for the 
Shuttle to get there. I packed up 
my notebook and headed back to 
write the story. 


G G Several future factors 
will decide Skylab's fate. 
One is the level of . 
sunspot activity. Another 
is the Space Shuttle 
schedule. A third is 
the ability of Skylab's 
systems to keep on work- 
ing properly. None of the 
three looks very good 99 


Then, early on Sunday, July 9, 
the phone woke Marshall's Herman 
Thomason from a sound sleep. 
“They told me they had lost con- 
tact with the vehicle," he said. “We 
came in and tried to regain atti- 
tude, but it had drifted so far out 
that we couldn't." 

The basic cause of the trouble: 
Skylab required constant attention. 
First the NASA team had hoped 
that one set of instructions would 
keep Skylab in the proper attitude. 
Then they hoped that corrections 


every day or so would be enough. 
As it turned out, the position-sens- 
ing rate gyros do not function prop- 
erly, so almost constant corrections 
for drift were needed. That means 
continual monitoring from the 
ground. 

But the patchy ground coverage 
then available would not permit 
constant monitoring. At times, 
Skylab was out of contact for 20 
hours-long enough for the errors 
to multiply fatally. 'The worst 
thing that can happen to Skylab is 
for its solar panels to drift away 
from the sun, so that the spacecraft 
loses power. That was what hap- 
pened. The ATM batteries began 
tripping off line, the computer’s 
power source was cut off, and the 
spacecraft was once again out of 
control, 


Back to square one 


Again the painstaking, tedious 
work of bringing the ATM batter- 
ies back on line by giving them 
thousands of 10-millisecond pulses. 
Again the tricky sequence of bring- 
ing the control gyros, the rate 
gyros, and the computer back on 
line so that Skylab could be put 
back into solar-inertial attitude. 
Again the effort of getting the sun 
sensor to lock on the sun. And all 
of this was done by exhausted men 
whose normal office day was 18 
hours, with everything else in 
life—eating, sleeping, or whatever 
activity—crammed into the other 
Six. 

And to make life more interest- 
ing, one of the biggest X-ray solar 
flares ever observed erupted on 
July 11. The flare did not stop the 
Skylab rescue effort, but it was 
another ominious sign of high solar 
activity and a denser upper atmos- 
phere. 

On July 19 Skylab was put back 
into solar-inertial attitude. On July 
20 the spacecraft was put back into 
end-on velocity vector, the mini- 
mum-drag attitude. “Right now it 
looks very good,” Thomason said a 
week later. 

But by this time Christopher 
Kraft, the head of the Johnson 
Space Center, had just about writ- 
ten Skylab off. “People are used to 
NASA accomplishing miracles, but 
maybe this is one miracle we can’t 
pull off," Kraft said, “I don’t think 
the odds are very good." 

Several future factors will decide 
Skylab's fate. One is the level of 
sunspot activity. Another is the 
Space Shuttle schedule. A third is 


Saving Skylab 


[Continued] 

the ability of Skylab's systems to 
keep on working properly. None of 
the three looks particularly good. 

Sunspot activity continues 
heavy. The Space Shuttle is having 
trouble with its engines, putting its 
timetable in doubt. Even if the 
Shuttle sticks to the timetable, the 
Skylab rescue mission must occur 
during the Shuttle's second test 
flight, which is cutting things very 
fine. And then there is the antique 
hardware on Skylab to consider. 

"If we can just keep our systems 
working...” Thomason said. “Some 
of that hardware was built for the 
Gemini program back in 1963, 
1964. Those old systems were never 
designed for this. They've been 
very cooperative with us so far, 
but... ;" 

Thomason and Peters and the 
other NASA controllers are still 
working to save Skylab. Some time 
in October, a tracking station in 
Santiago, Chile, joined the Sky- 
lab monitoring network, so that the 
network is now able to keep con- 
tact with the spacecraft for 24 
hours a day. The NASA team has 
gone on a round-the-clock schedule 
from here to the end. 

The end could come this year, 
with the death of Skylab. Or it 
could come when the Shuttle ar- 
rives in time. At this stage of the 
game, all you can say is that the 
rescue team has given it one hell of 
an effort. 


Epilogue 


As Popular Science went to press, 
things looked better for Skylab. It 
had remained in the minimum-drag 
attitude since July. And although 
the craft needed constant monitor- 
ing, it no longer depended on 
ground conírol to keep it in the 
proper attitude. The on-board com- 
puter had successfully taken over 
that job. 

What’s the prognosis for Skylab? 
According to Larry Edwards, man- 
ager of Skylab Reuse Studies: “The 
plots of altitude versus time show 
plainly that the rate of decay has 
decreased considerably. There are 
new lifetime predictions which indi- 
cate that the craft should last until 
May or June of 1980—provided 
we're able to keep the end-on veloci- 
ty-vector attitude. But that in turn 
is contingent on satisfactory opera- 
tion of the two control moment gy- 
ros." 

Or as Herman Thomason said 
last July: *If we can gm keep our 
systems working . . ." Zs) 


Start your own money making business 


In just a short time, you can be ready to join 
one of the fastest growing industries in America 
...an industry where qualified men are making 
from $10.00 to $15.00 per hour...and that's just 
for labor. Parts, engines and accessories add even 


BEAT TION! Work part time, full time right at home- we help you every 'step of the way. | 


No experience necessary. 

You don't need to be a ‘born mechanic’ or have 
prior experience. If you can read, you can master 
this profitable trade right at home, in your spare- 
time, without missing a single paycheck. Lessons 


more to the profits. Because the small engine 
industry has grown so 
quickly, an acute shortage 
of qualified Small Engine 
Professionals exists through- 
out the country. When you 
see how many small engines 
are in use today, it's easy to 
understand why qualified 
men command such high 
prices—as much as $17.50 
for a simple tune-up that 
takes less than an hour. 
46-million small engines 

l are in service today! 

That's mght—there are over forty-six million 
2-cycle and 4-cycle small engines in service 
across the U.S.A. That's the official count from 
the Engine Service Assn., and new engines are 
being built at a rate of one-million per month! | only minor.. umil | 
With fully accredited and approved Belsaw started the Belsaw 
training, you can soon have the skill and knowl- | Course." 
edge to make top money servicing these engines. Walter H. Strick 
Homeowners and businessmen will seek you out Campbell, California 
and pay you well to service and repair their 
lawnmowers, tillers, edgers, power rakes, gar- 
den tractors, chain saws, minibikes, go-carts, 
snowmobiles ...the list is almost endless. 


You get all this Professional equipment 
with your course — and it's 
Yours to ide 


are fully illustrated — so clear you can't go wrong. 

; LIEF We guide you every step 

"1 of the way, including tested 
and proven instructions on 
how to get business. what 
to charge, how to get free 
advertising, where to get 
supplies wholesale . . . all 
the “tricks of the trade’... 
all the inside facts you 
need to assure success right 
from the start. 


C — n i a NN 
Learn At Home In Your Spare Time. 


INCREASED INCOME 


“I've had about 8 | 
| years experience re- 
| pairing small engines 
| ...but repairs were 


With our famous ‘learn-by-doing’ training 
method, you get actual ‘hands-on’ experience 
with specialized tools and equipment you'll re- 
ceive with your training, plus a brand-new 4HP 
engine — all vours to keep. 

Send Today for FREE facts! 

You risk nothing by accepting this offer to 
find out how Belsaw training can give vou the 
skills vou need to increase vour income in a 
high-profit, recession-proof business of vourown. 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY ! 


BELSAW INSTITUTE OF 


SMALL ENGINE REPAIR 
539) Field Bldg., Kansas City, MO. 64111 


F] PLUS... this 4 HP 
Clinton Engine 


n YOURS TO KEEP! 


RUSH COUPON TODAY 


: BELSAW INSTITUTE, anmi p” 
FOR THIS FACT-FILLED W INSTITUTE, 538 FIELD BUILDING 


KANSAS CITY, MISSOURI 64111 i my 
O YES, please send me the FREE booklet that % 


i gives full details.about starting my own business in “ome avs 


small Engine Repair. | understand there is no obligation 


and that no salesman will call. 


| ir eed 


| BOOKLET! 


Telis how you quickly | 
train to be your own boss 


in a profitable Sparetime | ADDRESS 
| or Fulltime business of i I 
| your own PLUS complete n Ir CITY sie 
details on our 10-Day vn oe 
NO RISK Trial Offer! a an | STATE — — ZIP 
0 obligation V ENE ENE NES GENES GENES ee 


JANUARY 1979 | 153 


MAKE TIFFANY-TYPE LAMPS 


Enjoy foil stained glass crafting with our new patented system. 
Build beautiful leaded, hanging domes and table lamps, m: old 
designs. Semi-KIT includes pattern on 


molded FORM, accurate PAPER PAT- Pos 
TERNS, INSTRUCTIONS. Send 50° for a pe 


5. TE f, 2] hearst showing 24 lamps in color, 


booklet on art glass, glass cutting lies 
catalog of kits and supplies. 


H.L. WORDEN CO. P578 
BOX 519 118 MAIN ST. 
GRANGER, WA 98337 


CRAFTSMAN STOCKS 40 KINDS 


of fine 

Domestic’ 

Imported WOOD 
plus Over 4000 Items 
For Your Wood Shop! 


f =- Discounts on STANLEY 
NEW CATALOG 


Power Tools 
| Domestic and imported hardwoods! 
152 PAGES From 1/64'" veneer to 4'' thick- 
Clock Kits ə Cabi- | ness solid lumber. Also thousands 
net, Desk, and Wall | of items — Lamp Parts, Cabinet 
y , Hardware, Upholstery Supplies 


Cove Moldings © | Ciock, Furniture and Picture Kits, 
Inlays, Picture Frame Moldings, 
ture Kits — more, Hand and Power Tools. 
f= == MAIL COUPON FOR CATALOG --- 
CRAFTSMAN Wood Service Compan 
Dept. B-19, 2729 S. Mary St., Chicago, i 60608 
fl send new 152 page Craftsman Catalog. | enclose 


il 50c for handling, postage. 

B Name 

il Mil Lou ám ee li 
City — — — S e 


— — — 


How to burn wood & 


Wooden Toy 
Potterns Cotalog 


J OVER 200 DESIGNS 
FREE PRTTERNS & WHEELS 


WITH CRTRLOG PURCHRSE 
ONLY $1.00 REFUNDABLE 


i Lowe-Built Toys & Crafts 
| cce 2907 Lake Forest Rd. 
P. O. Box ESH 62 Tahoe City, Ca. 95730 j 


LEARN AT HOME IN. 
SPARE TIME 
without previous ; / * 
experience e XS 


| NEW HOME 
! BUSINESS 
Full or 


PRINT 
Z7 | WITHOUT A 
+7, PRINTING 
| PRESS. Signs, 
bumper stick- 

ers, T-shirts, 
banners, posters. 
| We show you 
OS what to do, how 
to do it. 


Am s 


ui E pr A 
E / j 


ALL EQUIPMENT * 
PROVIDED BY US — 
FITS ON KITCHEN TABLE, © c 
NN On rand de Mas a 

glass or fabric almost any | save ER n 
surface — every color of the Is "n ILU (E 
rainbow. Easy to follow home-study 
course starts you fast. Nothing left 
to chance — do screen-printing for. 
stores, realtors, mail order, factories, <i, 
politicians. Print and sell Xmas 
wrappings, fabrics, etc. 


Wem PRINTING CENTER, Deor PCOCB 


Jas 


| Ph Birch, Newport Beach, CA 92663 | 
end ma free facts on how | | i 

| dollars a month, No obligation. No earn screen, aen [uoor ncn tow | 
NAM TE 

| ADDRESS. ] 


fight rising fuel bills 


Glass Door Thermograte® heater 


boosts net fireplace output 10 times! 


When it's cold outside, burning in a typical 
fireplace can actually result in a net heat loss. 

New Glass Door THERMOGRATE Heaters 
dramatically reduce this heat loss and, utiliz- 
ing the scientific principle of natural convec- 
tion, produce a constànt flow of warm air into 
your room .. . even » without ut esectticityt 


FREE PUBLICATION OFFERED 
| If you're interested in saving money and 
energy in your own home, write for the 
FREE full-color publication: "How to Burn 
Wood & Fight Rising Fuel Bills" 


e 1978 TE! St. Paul MN 55113. All rights reserved. 


154 | POPULAR SCIENCE 


HOW IT WORKS: 


By natural convection, | 

cool air is drawn in | 
| atthe bottom, 

heated and 

returned to 

the room. 


It really works! 


è Unequaled output . to 100,000 BTU/hr. 
with auxiliary blower. 

è 50+ sizes to assure proper fit. 

è Extremely simple to install. 

* Durably welded. Stainless Steel tubes. 

* Performance & Satisfaction Guarantees. 

Write to: . THERMOGRATE ENTERPRISES, INC. 


P.O. Box 43021 PS 19 
St. Paul, MN sci 


Or call TOLL FREE: 1-800-328-0882 


€rMOGRATE 


U.S. Pat. D247,973. Other patents pending. 


Part-Time. 


GARAGE BUY DIRECT 
. OOR T PEN ER io save 
RADIO CONTROLLED from car transmitter or wall 
switch 9 SAFETY night and day yeor ‘round © SE- 
CURITY door locks tight when closed € CONVENIENCE | 
in car control any weather * LIGHTING garage lights 
automaticolly € VERSATILE fits all lifting type. wood, 
metal or Fiberglass doors sectional and 1-piece € EASY 
HOME INSTALLATION in just 2-3 hours * SAVE up to 
50% direct factory purchase ond PP or UPS home delivery 
| * GUARANTEED one year 9 FREE brochure 


HELPMATE Equipment Co., P5179, Baroda, MI 49101 


DRILL YOUR OWN 
With this 
WATER WELL Wien tris. 
can drill your own ater well for 
than you d pay a commercial driller 
and have an unlimited mopy or 
good, clean, pure water. NEA 
HILLSIDE? This unit can be 
operated horizontally to drill | 
free-flowing springs. 


FREE BOOK BY Áo € ie 


| 800-821-2280 


OR SEND NAME AND ADDRESS TO: 

DEEPROCK MFG. CO. 
" Dept. PS19, Opelika, AL. 36801 
b —Free-No Obligation-ACT NOW! 


pw 


; eni 
204 "ame 
ji Council 


Maybe yo ye u can find a job 

that pays better, but I don't 
think you'll ever find a job 
that pays better AND gives 
you more satisfaction that you 
are making a big contribution to 
your community. This home-study 
plan was designed to help beginners 
toward $$$$, security and prestige as 
draftsmen. It's easy with our 
exclusive step-by-step 
instruction. Everything 
shown here is included 
with course. 

RUSH COUPON 


Mail coupon for FREE "DRAFT- FOR F REE LU I 
ING CAREER KIT”, Drafting Apti- as $ 
tude Test, including new 5-way 
Drafting Instrument and 16-_ 
page book, “Careers in oe 
rafting" — ALL FREE. 
No salesman will call. 
Gl and VA Benefits, 


Newport Beach, CA. 92663 
| Rush “DRAFTING CAREER KIT. " including Book, 


Aptitude Test & Drafting instrument— ALL 
| NAME 


the catalog 


B.L. MELLINGER, Famous 
World Trader, internationally 
known Mail Order Expert. 

"| started in Mail Order in 
my garage, with less than 
$100. My Plan lets you use 
my experience to make a fast 
start in your own big profil 
home business.” 


24,221 
IM PORTS 


Surplus English 
MOTORCYCLE ae 
116 pages of woodworking 
supplies and information. 
Satisfaction guaranteed. 
Everything shipped 
postpaid. 


1 70. degre 


$7,000 IN BANK 

AFTER 6MONTHS. 
“Sold watches to 29 
variety stores. Refill 
every week. Mellinger 
offers the best for he 
is the best." 

J.L., Canada 


Please rush me your new cataloq 
(31.00 enclosed) 


ham 


Does The Balsaw Pay? / 
YOU BET! 


"a"O0n Saturdays, my big day, I take in $45 to $55. 
Other days I average less, but I figure I make 
between $5 to $6 per hour... and sometimes more. 
I am presently enlarging my shop, and thank 
BELsAW and their fine equipment for making it 
possible.” 

V. O. Miler Hubert, North Carolina 28539 
W'"I was disabled by an accident while employed 
as an iron worker. They declared me 100% dis- 
abled and said I'd never work again. I don't think 
I could work for anyone else but I started my 
sharpening business part-time and now it's turned 
into a full-time job with more work than I can do." 
Tampa, Florida 33614 


B "I had dreamed of retiring for years, but was 
afraid to quit my salaried job. I had never used 
this type of equipment, but the SHARP-ALL was 
real easy to learn. I sharpened 30 blades my first 
week — without advertising at all. Now, for the 
first time in my life, I can say that I am content." 
Farris Cornelius Wellington, Texas 79095 


No Selling, No Inventory...Year Round 
Cash Profits and YOU Set The Hours! 


T9 MEN-WOMENEET ITO your 
B own MAIL ORDER 


Ring 30¢ 


Read these ACTUAL REPORTS OF 
MAIL ORDER MONEY MAKING!! 


BUY ONE AT A TIME or or buy in quantity. 
| Examples include one Motorcycle $275. 
100 Electric Shavers only 2.68 ea. or 25 
for 2.97 ea. Digital Watch 7.75 ea. or 100 


for 6.95 ea. One simulated Diamond Ring 
75g. Prices include duty and shipping. - 


TODAY ! 


Sample Import 
mailed to prove , 
| — l everything | say 
World Trade Business $29» 
START AT HOME — Spare Time! Make your first Mail Order trans- 
action 10 minutesafter you open my Plan. | put you in immediate contact 
with Mail Order product winners, how to Buy Below Wholesale for biggest 
profits, how to make and run little ads that bring cash-filled mail. 


3 WAYS TO MAKE MONEY...PICK 1 OR ALL | 
MAIL ORDER - IMPORT - EXPORT 


| give you the kind of lIsearch out new imports Take cash-in-advance or- 
products you must have and put you in direct ders exporting products 
to make mail order pro- contact with suppliers. made locally. | reveal 
fits . .. secrets that bring Drop ship plan starts Export leads to start 
cash-filled orders. you without i tia you fast. 


Ecuador 
1 Ürlon 
Aral 


FREE SAMPLE COUPON. 


The Mellinger Co. 
an Mí ipae 6100 Variel Ave., Dept. P2241 


| Woodland Hills, CA 91367 

8076 more profit im- Send Free Sample Hasan and Free Report. 

porting merchandise. | | understand there is no obligation and no 
salesman will call. Show me how to Start a 

His AUN nest an | Mail Order/World Trade Business of my own. 


IMPORTANT 
1 agree to limit 
my request to 
only one Free} 


Sample import, 
which | have | 
not previously 
requested. | am 
21 years of age 
or older, 


new car, own store." | - 
B.T., Canada’ Name 
Address 
| City _ 


| State ! MC MEME Re m ERE 
— «Save J days, give ZIP for fast reply- — — — — 


a Week In His Spare Time 
Sharpening Shop! 

"My Belsaw Sharp-All made me 
an extra $3,500 last year. 
Now | am going full time. 
It's great to be your own boss." 


DAVID SWANSON- Utica, Michigan 


TM tm 


Let Belsavv prove 
YOU can do it, too! On our 


30-DAY FREE TRIAL OFFER 


SEND FOR FREE FACTS! Our Free Book tells 
You risk nothing by accepting how to start a profit- 
this offer to see how easily able, lifetime home 
you can turn your spare time : E IT s 
into big Cash Profits with your mamenng Duemneas: 
own Complete Sharpening boss E fiance VOR 


Shop. No selling . . . no pre- 
vious experience needed. Our FIND OUT ALL ABOUT IT 
No Obligation — 


famous Sharp-All and show- 
how instruction set you up to | 
make $200, $500, $700 a No Salesman Will Call 
month CASH sharpening Saws, BELSAW SHARP-ALL Co. 
Shop and Garden Tools .. . 709) Field Bldg. 
all cutting edges. Kansas City, Mo. 64111 
| BELSAW SHARP-ALL CO. 709) Field Bldg., Kansas City, Mo. 64111 | 
| Send details of FREE TRIAL OFFER and Free Book “Lifetime security” 


Knives, Scissors, Lawnmowers, 
No Obligation... No Salesman Will Call 


1 NAME. | 
COUPON >} Address ! i 
| City —— —— — — — ——— — —— State Il. -— |] 


Lightweight...Sensual...Adjusts to your comfort. An ex- 
perience in rest or play unmatched by any other support 
structure. Takes the seasickness, immobility, and weight 
out of waterbeds, yet offers the same "give and take" sen- 
sation. Two people can sleep on a full, queen or king size 
bed undisturbed by the other's movements. The air coil 
construction, with multiple controlled air chambers, sup- 
ports your body evenly and independently. 


1 | ET — i 
- 1 | p: 
m wu apeio i 
| * "Bart d 
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The AIR BED is 


the most revolutionary and luxurious way 
to spend a third of your life. You are gently but firmly sup- 
ported by 100% air instead of metal springs and stuffing. 


| Many chiropractors agree the structured Air Bed has un- 
precedented orthopedic value as a permanent mattress. 


Store it on a shelf, take it camping, use it in your van, boat, 
summer home, on a floor or in a frame. Sunbathe and float 
on it. All B" high standard sizes: Twin-39" x74", Double- 
54"x74", Queen-50" x80", King-74" "x80". Inflates in min- 
utes with any air pump or cannister vacuum. (Bed comes 
with adapter) Durable 20 gauge poly vinyl cleans with soap 
and water. Repair kit included. High Powered Air Pumps. 
AC pump operates from standard electrical outlet. DC 
pump operates from auto cigarette lighter. $29.95each. 

Do not be confused by inferior imitations. This is the 
original, permanent, red velveteen airbed...once priced as 


high as $119.95. Try it tor 10 days at our expense. If you are 
not satisfied, return it within 10 days for a refund. 


Heavy Leather Palm 
Work Glove With — 
Safety Cuff $1.95 


PAIR 


STYLE #J-350SCP 
Quantity discounts available. 
Minimum order 2 pair: add 95¢, pair 


post. & hand. Specify Men's or Women's 
size, Complete glove catalog over 100 P 
styles of gloves 50€. 
To order, write or call toll-free 1-800-243-3570. wm 
| MasterCharge or VISA accepted on orders. 
SARA GLOVE CO., INC. DEPT. PS 
| BOX 4069 WATERBURY, CT 06704 


| 
| 
i (Item 0005) $29.95 
| 


Contemporary 


| sides of phone conversation. Stops 


Please send me the following AIR BED(S): 


O Twin-39" x 74" — — (item2339) ^ $49.95 
C] Full-54" x 74” (Item 2354) ^ $69.95 
| © Queen-60"x 80” ^ (Kem2360) $79.95 
O King-74" x 80" (Item 2374) $99.95 


Add $4.95 per bed for shipping and insurance. 
O AC Air Pump (Item 0004) $29.95 
C] DC Pump-plugs into auto cigarette lighter. 


illinois Residents include 5% sales tax. 
O Check or M.O. Enclosed 
LJ Charge My Credit Card: 
O American Express O Mastercharge O Carte 


LJ Bank Amer./Visa O Diners Club Blanche 
Card No. Exp.Date 
i Name 
Í Address 
City — 
State Zip 
| Signature —— J——— t 
PSMC-001 c CMI 1978203 
aurum — 800-323-2272 reier Orders 25:5288 


790 Maple Lane Bensenville, II. 60106 


Marketing Inc. 


Telephone Listening Device 
$18.95 


Record telephone conversations in 
your office or home. Connects 
between any cassette or tape recorder 
and your telephone or telephone 
LINE. Starts automatically when 
phone is answered. Records both 


recorder when phone is hung up. This 
device is not an answering service. 
‘Call (305) 725-1000 or send $18.95 + 
$1.00 shipping to USI Corp., P.O. Box 
D'2052, Melbourne, FL 32901. COD's 
accept. For catalog of transmitters, 
voice scramblers and other specially 
items enclose $2.00 to USI Corp. 


Approx. 1 cu. in. 
Qt. Disc. Avail. 


Superb NEW Quartz! PR-100 
* Best timekeeper on the market 
* Regular shaft PR-100 
* For dials up to !4 inch thick 


PRICES: 1 for $10.95; 5 at $9.50 ea.; 10 at 
$8.50 ea.; 30 at $7.55 ea.; shipping not 
| included. 


Let KLOCKIT be the 
ONE-STOP Source for ALL your 


__ BATTERY CLOCK MOVEMENTS! | 
_ Regular e Transistorized e Quartz © 


FREE HANDS 
WITH 


#154 American-made battery clock movement 

* The only 4 Jewel Battery operated Clock 
movement on the market! 

* Immediate delivery from stock! 


PRICES: 1 for $6.95; 5 at $5.85 ea.; 10 at 
$5.40 ea.; 30 at $4.85 ea.; longer shaft 
available at slight extra cost, shipping not 
included. 


EACH 
MOVEMENT | 
PURCHASED! 


WE WELCOME PHONE ORDERS — CALL US TODAY! 


i KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 


For FREE Catalog Call: (414) 245-5305 or 245-5332 or write: KLOCKIT, P.O. Box 629, Lake Geneva, WI 53147 
[for faster catalog delivery please send 35 cents] 


Power Kine 


LUW UUs! HEAIEK 
ENERGY ME 
SAVINGS i 


Bottom $23.95 — Top $15.75 
Plus Shipping 


THIS KIT CONVERTS A 55 GAL. 
DRUM (NOT SUPPLIED) INTO 
HIGH CAPACITY WOOD 
BURNER, WITH LARGE 11-3/4" 
5Q. DOOR OPENING, CAMLOCK 


CATCH, INTERNAL DRAFT 
CHANNEL. SPARK-PROOF, 
AIR-TiGHT DESIGN ALLOWS 
SAFE., CONTROLLED, EFFi- 
CIENT HEAT WHILE LIMITING 
METAL TEMPERATURE OF 
THE DRUMS TO PREVENT 
BURN-THRU. USE THE DRAFT 
CONTROL FOR HEATING 
LARGE OR SMALL AREAS. 
BASEMENT IMSTALLATION 
EASILY HEATS YOUR ENTIRE 
HOME. BURNS OVER 24 HAS., 
HOLDS EMBERS FOR DAYS 
HEAVY DUTY STEEL KIT IN- 
CLUDES ALL HARDWARE AND 
EASY BOLT-TOGETHER 
INSTRUCTIONS. TOP DRUM 
SQUEEZES 60% MORE BTu's 
l FROM HEAT HORMALL'Y LOST 
UP THE CHIMNE Y. KIT GUARANTEED NOT TO CRACK, WARP, OR 
BURN UP FOR 10 YEARS * 1 YEAR MONE Y-BACK TRIAL PERIOD. 
BOTTOM KIT $23.95 + UPS $3.85 EAST, $5.50 WEST OF MISSISSIPPI 
RIVER, TOP KIT $17.25 EAST OR $17.95 WEST. MORE INFO ON THIS 
AND OTHER RUGGED HOMESTEAD PRODUCTS AVAILABLE. 


SOTZ CORP., 13609 STATION RD., 
COLUMBIA STATION, OHIO 44028 


TOUGH JOB TRACTOR 


Big work-power for every job on your place 

All-gear drive delivers more us- 
able horsepower, saves gas. Mow 
lawn, plow, till, bull- 
doze, clear snow, 
split logs and more. 
12, 14, 18 hp. Free 
catalog. Engineer- 
ing Products Co., 
1005 A-1 Anoka 

Ave., Waukesha, 
WI 53186. 


SHIP MODELS 


Historic Clipper Ship Models and 
others, hand built and in kits. 
Kit prices from $9.95. A reward- 
ing hobby. Fully Illus. 112 pg. 
Catalog also shows unusual Nau- 
tical items and over 100 pictures 
of Ships & Sea. Send 25¢ to 


Main St. Wharf, Greenport, N.Y. 1194 


PRESTON'S-96-E 


POLBKA | : 


^- | 
> i 
J 1 


| 
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You'll want this Americana collection from 
tiny Seychelles, Grenadine, Upper Volta, 
Malagasy, St Vincent, St Lucia, Ecuador, | 
Maldives, Rwanda—many more. Historic 


American revolution scenes, plus hun- 
dreds of others of interest. Yours for 
below-wholesale price to introduce 


Frasek's stamp approvals. Other stamps 
included for free examination. Keep some 
| or none; return balance. Cancel anytime. 
Whatever you decide, these 333 World 
Stamps are yours for just 25€! 


| TO: FRASEK CO. INC.(Dept. PS 1) 
| .— White Plains, N.Y. 10601 | 
| Here's 25€ for my 333 World Stamps and! 
| free-examination selection. 


PRINT NAME. e br Sb RE ERE RN 
| STREET i-r PR RITIRO | 
WME ccpeuvanan Penn: 
| ults only please 
| LIMIT ONE EACH APPLICANT ; 


y/77 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY. 
P. 0. BOX B99 - HICKORY, N. C. 28601 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Mil- T 

hui ON lions of jacks in gas and auto service 
Ẹ A T | rage. Big opportunity lor mechanics. — dil i 1 
noU ACT NOW! Write for folder No PS1 Sea : A 


stations, trucking firms, body shops, 

riggers, factories and farms need serv. 
HYDRAULIC JACK REPAIR MANUAL. 
G. P. O. BOX 3 e STATEN ISLAND, N. Y. 10314 EO INE 


icing... most of which you can learn 
lo repair. We show you HOW. Start 
spare time in your basement or ga- 


waste oil. OEALERS INVITED 


Info BOX 94 
$1.00 MILTON, WISC. 53563 


87,000 BTU 


Burglar - Fire - Smoke 
Alarm Catalog 


* Billions of dollars lost annually due 
to lack of protective warning alarms. 


FREE CATALOG Shows you how to 


protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 
engineering service. 


WEAR A PROUD SYMBOL OF 
SERVICE TO YOUR COUNTRY. 


Hew gold encrusted 
emblems. Choice of 
over 100 — military, 
fraternal, proles. 
Ons, service clubs, 


yh pa. F 


i zo n Ist, ". j Aisa WAC, WAVE. 
—— Em ceo omnt d ARMY & MAVY NURSE, 
Easy-Pay Plan MT CHURE OH REQUEST. 
PRESTIGE RINGS you'll be proud to wear. Combine your 
present affiliation or profession with a lifetime armed ser- 
vice memento. Heavy, man-sized in 10-14K gold. Amer- 
icas largest selection of military rings, over 1000 com- 
binations, all services, all wars. Prompt delivery. Master 
Charge, Visa, American Express. Money-back guarantee! 


Send for FREE full color catalog today. 
ROYAL MILITARY JEWELRY 
Box Y-PS91, Apache Junction, Arizona 85220 


NOW! MAKE YOUR OWN BADGES 
BIG PROFITS, FUN, TOO! 


Fill constant demand for colorful, plastic. 


— ders from clubs, 
u "ec Schools. Parts cost just 
E ws pennies each. Fun 
"E SE and profit for you, 3 
creating badges. Write 
for free sample button and details or send £ 
$24.95 (plus $1.75 shipping and 5% tax—lll, — $98 
residents) for complete BADGE-A-MINIT — j| =x 
containing die press, color-coded dies, one 
dozen badge parts, illustrated instructions. 


GET FREE SAMPLE BUTTON AND 


NEW COLOR CATALOG 
BADGE-A-MINIT, Ltd. Box 618, Dept PS-1 9, LaSalle, 1L61301 


WASTE OIL HEATER 
e Proven e Smokeless e Odorless 
You can beat the energy crisis 
in shop, farm, home, or business 
and Heat FREE..use any type 


LENAN ENTERPRISES 


Og Sey ing custom-made 
% i23 mendous savings 


Unadorned 
power tools 


i a M 


same job as tools ~œ 


[ NOTE: Take advantage of these same low prices 
at our Royersford factory showroom at 4th and | 


We skipped the chrome to save ou money... but 
we did not skip anything on performance. Actually 
we skipped more than just chrome, we cut out 
every costly frill that wasn't absolutely needed, 

Our tools are not exactly flashy. We 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again, In spite 
of their low prices, our tools are full 
scale and offer full performance and 
precision. | 
HERE'S HOW WE DO IT...First, we don't claim our 
tools should sell for five times the price! Just that 
our tools do the same job...with the same accu- 
racy, ease and speed...and will last at least as 
long. AMT tools cost less to make and are sold 
direct, They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: . 
SIMPLICITY ... AMT tools are soundly engineered 
to eliminate evan frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee backed by 
a 45-year-old company with millions of satistied cus- 
tomers...and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 
STANDARD PARTS ... Our designs use standard hard- 
ware items wherever possible. By aviod- 


arts we pass on tre- 
0' you. 
If you are looking for power tools 


that perform like units costing many 


| times our low prices, order today and you'll be one 


step closer to many hours of woodworking satisfac- 


tion. Ril 


JOINTER-PLANER «..4"x22", Cast iron 


| i and steel, precision 
proud adjustable tables, For planning, joints, bevels, 
uts to 14” depth. Fence adjustable 0° to 50°. Steel 
Knives, dual guards. Use any mo-  , mas 

tor. Precision hall bearing indus- 
trial model, $15.05 add'l, Wt. 19 
lbs., f.o.b. factory. 


j eRe ANT i 
AVNET 


in jl || ITALERI DATEL 
10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund, We 
pay the return shipping charges, 


10-YR. FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage, 


AMERICAN MACHINE & TOOL CO. 
4th & Spring-St., Royersford, Pa. 19468 
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O 8" Power Saw at $39.60 
L] Standard Rip Fence at $6.50 _ 
[] Long Cabinet Rip Fence at $7.50 
[] Ball Bearing Spindle at $9.75 

[] Belt Sander at $39.50 
L] Disc Sander Attachment at $14.50 
[| Mitre Gauge for Sander at $2.95 

L] Jointer Planer at $49.85 

NAI Ball Bearing Spindle at $15.05 
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Set of 8 turning chisels $20.90 


| turning chisels, $7.80 add'l. 4" face plate, 


Please send me the units checked. Payment in full enclosed $____.__ . . or 


| | —————————————maQ—— 
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kh ae 
TL 


Spring Sts. (9 to 4:30 weekdays, 9 to 12 Sat). | 


Brand new G electric motor 
developing full 1 imd Ibs. (Purchased 


h any $9480 


8" tilt arbor saw. . . cross- 
cuts, rips, mitres, cuts, com- 
Completely 


a 
d cs dd 
Baa) separately $39.85), 
=—- AMT machine here. 


POWER SAW 


pound angles, dadoes, coves, moldings. 
assembled with ground cast iron table, è- 
safety guard, splitter, mitre gauge. DX. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l, 
Ball bearing model. $9.75 add'l. 
Takes 13 h.p. motor or larger, ; 
standard blades, attachments. Ro. 

x, Wt. 22 Ibs., f.o.h. factory. 

= FREE OFFER, 


a "9 
cabinet base plans, .. . 38960 


with one piece of 34” plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x 24" top. Takes cabinet rip 
| fence, $7.50 add'l. 


BELT SANDER 


Disc sander accessory, $14.50 
qe Mitre gaugs, $2.95 add'l. 
bs., f.o.b. factory. $9950 


ul 
rt 

3° WOOD LATHE 
units. Sturdy cast 
Lever action tail stock, æ 
two-speed pulley, fits "B 
any motor, Set of 3 4 
high rig turning chis- "EAE 
els, $7.80 add'l. 4" 

face plate, $2.90 add'l. 15 Ibs., f.o.b. factory 


» » . B" swing. Same pre- 
cision and speed as a? 


iron with tubular steel 


| add'l. 4" 
m wA, $2.90 add'l. 


i, ritis enn I| h 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4" model with heavy duty, double 
Shielded, lubricated-for-lifa ball bearings. 3 high speed 


38500 


$2.90 add'l. 30 Ibs., f.o.b. factory. 
Makes o HET coves, 
to 


WOOD SHAPER KI moldings ngue- 


and-groove joints, etc. Accurate cuts at high speeds. 
v Sealed greased-for-life ball bearings. 

& . Less wood. Takes l4 h.p. motor or lar- 
‘age ger, standard cutters. Optional hold 
lown assembly, $4.50 add'l. 9 Ibs., 


f.o.b. factory $9090 

| BUY DIRECT 29 

USE THIS HANDY 
ORDER COUPON 


NOW 


— 
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[] Opt. Hold Down Assembly- at $4.50 
[1 6^ Swing 3' Lathe at $24.90. " 
[] 12" Swing 4' Lathe at $54.00 
L] Deluxe Ball. Bearing 4’ Lathe at $66.00 
[] Face Plate $2.90 any lathe 
L] Turning Chisels $7.80 f above 
L] Set of 8 Turning Chisels $20.90 
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Just ONE 
~~ HAND! 


The wonderfully different 
and better idea in n TILLERS! 


= ES. EDMUND. 
c ER . SCIENTIFIC 
CATALOG 


EXPLORE WITH US! 
"Over 4,000 exciting products in our FREE 160 
page color catalog . . . Astronomy * Biofeed 

ack e Binoculars * Computers E Diffraction 


The TROY-BILT 


is so easy to handle 
you guide it with 


Just ONE HAND! by 


M d n 4; Gratings * Fiber Optics * Health ¢ Lab Equip- 

ii ment + Lasers * Lenses * Magnets * Micro- 

E e Wem + Motors * Treasure Hunting ® vay 

Lighting * Weather... and much more... in the 
EDMUND WORLD OF SCIENCE! 


EDMUND has a proud 38 year record of service 
: s nal! Seid serious amateur and protes- 
sion | 


E RUSH ME YOUR FREE CATALOG! 


Name. 


e Has its revolving: tines in the REAR instead - 
of the FRONT! 

e Has POWER DRIVEN WHEELS! 
You leave NO footprints or wheelmarks! 


3 ®Now has 4-SPEEDS! ‘Whisper 
[. 


i, 


i sis. . 1L  — Zp. 
Clip and Mail Coupon Today to: 


Ege Scientific Co., Dept. N-02 | @The TROY-BILT & is built by the builders 
Edscorp Building, Barrington, N.J. sedi | of the original famous ROTOTILLERS, 
Sm mm remm c n— — — wm— — "—— —À " I =: which introduced rear-end tillage over 40 
or Famina Seyentiig ca WA. 5 00. a Nee years ago. This latest and greatest of them 

: ; zen d A all is now, more than ever, the favorite 
coast to coast with home gardeners, 
growers, nurserymen, tiller renters, land- 


Quiet" POWER REVERSE! 


ü a n | scape gardeners! 
1 ud Build This @Several models, including ELECTRIC 
r ande. Sturdy sua knife d : All-Wooden | @ Does NOT tangle near as much as ordinary 
pU we R Clock Tillers because it is actually TWO machines 
epa iA oc in ONE! Not only is it a great Tiller, it is 


also an extremely efficiant COMPOST 


bs ing, camping, F t à Complete plans for build- F | 
v eonun d € Boe CHOPPER-SHREDDER! 


Guniantecd yn wood. All moving parts vis- € Does NOT require great strength...older 
ai E able. No special tools re- people, ladies, too, operate it easily. We 

3.95 ea. iat quired. Separate hour, min- have many delighted owners in their 70's, 
Add 55¢ ute, and second hands, weight driven, keeps 80's, even 90's who tell us they would have 


| perfect time. May be mounted in large grand- , Po: : 
Post father case or displayed on pedestal or shelf. given up gardening if they did not have our 


: am Tillers! 
verus eek. d iani FUP Marta en e Instant depth control! Hood encloses tines 

Westbury Sales P.O. Box 434, 373 Maple Ave P BRE E | ® eran are cate and ciat attach 
Westbury, N.Y. 11590 Dept. E-1-PS | = "Winston Salem, N. C. 27103 ments available! 

i - € Sold direct to keep prices down—would 

have to be at least $125 higher if sold 
— ordinary ways! 
YOUR PHONE € Comes with our famous no-time-limit 
CALLS ON TAPE plight cone 

— | ae | e Will GREATLY increase your gardening 
Record incoming and outgoing calls automatically joy! 


with this all solid state unit connected to your. , ' : 
telephone jack and tape recorder. Starts record- For heaven's sake don't buy any other Tiller 
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n eE | | ! how have! Mail the coupon below NOW for 

New UNIMAT-3 A Complete 5-in-1 Miniature f | up, making a permanent record. Easily installed. I leta il OFF-SEASON SAV- 
, No extra monthly phone charges. FCC APPROVED complete details, prices, C 
cisic | | 2-1/4 x 1-3/4 x 3/4 $24.50* or this uly anreren er 
press, surface  grinder and  polisher. Over | | i VOICE be. j de 
100,000 in use by R & D labs, inventors, hobbyists | woe TROY-BILT® TILLER, 102nd St. & 9th Ave., Troy, N.Y. 
and precision machinists. Reg. $349.00 add $5.00; f, pales n d 
for shipping. | ue CONTROL P ' — 
1500-43 New Unimat 3 .......... —— $269.98 74/4 x 3/4 x 1/2" SWITCH :,499 M ere pope 
| imat & Accessory Catalog. Self contained solid state. Excellent adjust GENS | 2nd vesc | 
SIN oe Sa Cate UNION T ACCENT SON able sensitivity. Recorder activated by voices — * e eret vss al M ssi heads Y S your Mw mi 
SILVO (BRAND NAME) TOOL CATALOG : or other sounds. Uses recorder mike or E o E oto liller-Fower Composters with and without electric 
: mote mike. Great for home, busi t > j starting, including prices, OFF-SEASON SAVINGS now in 
THOUSANDS OF EXCITING TOOL VALUES: NM MC MARTE OAA OER OE: iie | et rie 
stanie, uh Spee db gg neris EOE | FCC APPROVED AMAZING ELECTRONIC re! 
well, Dremel, ; cholson, Disston, ers : e Pri 
M. Helen. Wana: Pid. Kennedy. Huob MICRO MINI MIIKE | " (Please Print Clearly) 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, IB | Among world's smallest, solid state, self contained | Mrs 
Wiss, Channel-lock, General, Pony Clamps and ; evs WIRELESS MIKE. Mercury Bat, fum. Picks up most Miss 
many Nationally Advertised brands of tools and | rx) sounds and transmits without wires up to 300 ft. thru Oe RAN E ARR a ES CR OR Cei AA 
supplies. We ship Coast to Coast at prices hard m I| [FM Radio. Tuneable. Use as mike, ampf., alarm & alert [oa ARR P 
to beat. Send $1.00 for our big SILVO TOOL |: ] | system, baby sitter, hot line, ete. (*Plus$1.00 Pst. & |]. — —— 
CATALOG today. | BENE | | Hdig) Money back ren California residents. add Oe ol suos SM. 3s Zip... 
SILVO HARDWARE CO. $18.95* discount available. AMC Sales, Dept. C, 9335 Lubec —À  — 0 —— A — UaÓáÓ -l 
107 Walnut St., Dept, PS9-1, Phila., Pa. 19106 aasar Sty mn 94, Noa, Cal. 90241 Phone (213) 869-8519 


Create a 

Family Treasure as 
Thousands Have 
Since 1916 


Handcrafted by our own 
grandfathers, our grandfather 
clock kits are semi-assembled, 
easy-to-build, of solid 34" wal- 
nut, cherry, mahogany or oak. 
Kits include beveled glass. We 
handcraft our spun brass Lady 
Florentine and Goddess Diana 
Lyre pendulums. Tubular bell 
or Westminster rod chimes. 
Hand painted moon wheels. 
Send $2.50 for 3 plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT OF THE 
CENTURY, plus full color 
literature of all kits and 
movements. 


KUEMPEL CHIME CLOCK 
WORKS & STUDIO, PS-91 
21195 Minnetonka Blvd., 
Excelsior, MN 55331. 


THE ATLAS 6” LATHE does it all — 
turning, boring, threading; milling with 
metal, wood and plastic. 8 spindle speeds, 
6” swing over bed, 6” swing over saddle 
wings. 1914" between centers. Timken 
tapered roller bearings. Lathe is 11” high, 
174,” wide, 34" long. Mounting 
dimensions 434" wide, 27!54," long. 


Prices subject | 
to change 
without notice. 


uem NEED EC GEMEDD EGENT NNUS USES GERGO temm SS A —^- — rnáá SS Á———Ó ^" 


1 Mail To: ATLAS PRESS COMPANY, DEPT. X 
2019 N. Pitcher, Kalamazoo, MI 49007 


i Please send me the Atlas (Model 10100) 6” 

Screw-cutting Lathe. Enclosed is my check or 
money order for $325 (including shipping and 
| handling) or charge my order to: 


O BankAmericard’ [] Master Charge 


ATLAS 


| 6" SCREW-CUTTING LATHE ^ 
...FOR THE WORKSHOP 


Now available for immediate delivery 


WAS $495 NOW ONLY $ 209 5 


Includes reversible power longitudinal 
feed. Graduated compound rest. Tool post, 
ring and rocker. Change gears. Threading 
dial. V-belt. Motor pulleys, $$" bore. Two 
60° lathe centers. Wide range of 
accessories available. 

Motor, chuck, bit and work. 

piece not included. 


An ATLAS BODY? In 


BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No $ 
digging up floors. Clog resistant, easily 
installed. Make basement into game pt 
room, den, apartment with private bath. —S—_— 
Write for free literature. Dealer inquiries invited. 
DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


E Print For Profit 


Cards, Stationen Envelopes, Adv- 
'ertising, labels, tickets, Q. cards 
announcements, greeting, iren ie 
prayer cards, tags, etc. ave money. 
Own a Printing Business 


"E We supply every sai direct an 
/ mage only. Easily followed rules. 
Also raised Tinting like engraving. 
Have home shop. Add to income. Send 
25e for catalor. KELSEY PRESSES 
78-CA, Meriden, Conn. 06450 


my method of DYNAMIC-TE NSION, 
starts giving results you can «^. 
feel and your friends will  / g 
notice. ele useful muscles. QUSS |. bes 
Gain weig t if needed. Lose 

“pot bell p Send your name and 

address for 32-page book—FREE. 

CHARLES ATLAS, 49 West 23rd St., 


New York, N.Y. 10010 Dept. 1A 


pius $30 handling 
and shipping) 


LT 
Acct. # ! 
Name 
Address 


Exp. Date 1 


[] Send FREE Atlas Power & Hand Tool Catalog 


Michigan residents add 495 sales tax.. 
Available continental U.S.A. only. 


i 

| 

a an a QUUM 
City/State/Zip i | 
| 

| 
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Build y your own 110-Volt Electric 
duy from used parts. Will oper- 
ale lights, power tools, heating 


ELECTRIFY YOUR BIKE! 
PEDALPOWER exciting new bike drive tames 
+ tough hills. Be independent. Shop when you 
^. want. Fits all Bikes, Adult Trikes. Installs 
in minutes. Thousands sold. Recharges 
overnite. Travels 100 miles for a dime. 
Send for E illustrated booklet, 
| ENFRAL ENGINES CO.. 
nee BI t N.J. 08080 
CALL FREE 800-257-7955 


22,000 LB. FORCE 


' INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT, 101 
6901 S. Yosemite, Englewood, Colorado 80110 | 


NOW! LIFT 


E)! 
A TON WITH y. * 
ONE HAND 


1 4, 


Clear & field ef 
tres humpa. 


Picture your car stuck in a 
ditch. You pull out this little 
brute, attach to the nearest 
tree, pull the nylon cord with 
one hand and ZAPI You pull JP 
that car out of the ditch with- | 
out raising a sweatl ^ 
This powerful multiplying ? 
ratio block-and-tackle that fits 1 
in the pocket of your hunting § 
jacket and weighs less a 
than a pound, will make m 
you as strong as 7 meni ix 
With it, you can 
hoist a 250-pound 
deer easy as lifting a 
child. Lift a ton of 
freight. Haul the en- 
pine from your car. 
ove huge rocks. You 
name it. Complete with 
65-ft. nylon rope, and 
aluminum and stainless steel block-and-tackle. 
30-DAY MONEY-BACK GUARANTEE—ORDER TODAY! 


[The JOHN STURGES HOUSE, Inc. Dept. THA-43, | 

| 49 Riverside Ave., Westport, CT 06880 i 

| Please rush ...... POCKET HOIST(S) @ $8.95 | 
ea. Add $1. ship. & hdlg. SAVE! 2 for $18.95 ppd. 

[ Sorry, no C.O.D.'s. | enclose [ ] check O money | 
order for $....... (Please add applicable sales tax.) 1 

| OR, CHARGE: [] BankAmericard/Visa l 

| s Master Charge Carte Blanche | 

Diner's Club American Express 

| Interbank 4..........., ERD, Date .......ssss. | 

j RR p ie ted Han Morro isi dips I 

| PRINT Name i 
Address 

| city : 

| Zip | 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5"x10" Fanm- 
belt driven from car or pickup. Operates T.V. all 


power tools. Over 15,000 in service. This is our 29th 
year. Guaranteed 6 months. $149.00 Postpaid while 
supply lasts. Our X1200-watt oi ot needs no bat- 
tery. Special price—$139.00 Postpaid. 

VIRDEN PERMA-BILT 


P.0. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 
UNIQUE SPORTS CAR KIT 
for VW. Fun, Easy to Build... 


Sand £3 ior 20 page cow catalog. Sand E29 98 ior catalog. Laser 


—À P comer enam, and dag inlorrmanon. ! 
Dealerships Tam 2e] ; 917. 
Available weil “Enterprises Inc. 

MC cL Dept. PS179 
sw 690 E. 3rd St. 


Components 
Clock Movements: Battery, Quartz, 
Pendulum, Mantle, Key Wind, Elec- | 
tric, Grandmother Westminster Triple 
Chime, 31 Day School Clock. Metal, 
Bezel, & Paper Dials. Brass, and 
Plastic Numbers, eges Clock 


Hardware. Huren E pon 
tity Prices. Send $ -— 50 | 
Catalog. pa aR $10.00 Order. | 


NEWPORT ENTERPRISES, INC. DEPT C 


2313 W. Burbank Bivd., Burbank, Calif. 91508 


= Assemble our unique Mini f 
| Dozer Tractor Kit. Buy fat- 
f tory-direct. Catalog of Kit 
7 construction and uses — $.50 
"Build-it-yourself" Plans — $7.00 
(refunded on any purchase!) 


| d 
STRUCK KIT, Dept. PS19, Cedarburg, WI 53012 


Eq Hardened Steel. For filing, 

routing any metal or wood. Cutting edges 

" shanks all 4. Brand new, in air-tight G.I. packs. 

32 pcs.-Tool Set, G.L cost $275.00 now . $20.00 

| 14 pes- Tool Set, G.. sag yh $14.00 

Save Even More, Both Sets now . 

Two $27 Sets (Limited Time) . $47.00 

100% Guaranteed. Add $2.00 for shipping 
J Texas orders add 5% tax. Export orders add $2. 
U.S. SURPLUS CENTER, Dept. 501 

715 Camden, San Antonio, Texas 78215 


from 4" to 1 
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Now You Can SECURE Your Future - UNLOCK Big Opportunities! 


Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


Hundreds we've trained have succeeded in this 
Ed and highly profitable profession... 


. -YOU Can Do It, Too! 


“No more hard, nasty work for me. 
Now I have my own business and with 
hardly any effort | average around $50 
a day. Thanks for my new start in life." 

Sam Walker Prichard, Alabama 


ht after 
ý earning rig 
; paje ade $i, pm while 
sta 


] was still Lund 


HARVEY COLE 
Charlevoix, MI 49720 


"I opened my own business, spare 
time, seven months after I enrolled and 
made a profit of $329 for the first week." 


B. A. Deberry Littleton, Colorado Work Part Time, Full Time — Right at Nome. 
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Get into this booming high-profit | business that’s 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so N Extr i 
great for qualified Locksmiths, Now lucrative regular o st! Included With Your 
lock and key business has multiplied a thousandfold as Co Locksmith Training 


millions seek more protection against zooming crime. 


BURGLAR 


Yet there's only one Locksmith for every 17,000 people! ALARM 
and BECURITY 

Make Up to $12.50 an Hour—even while learning! | SYSTEMS 
Train FAST at Home! . training. Covers 
all phases of 


You're “in business" ready to earn up to $12.50 an hour 
a few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 


3| Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 


in Locksmithing for year-round EXTRA INCOME in-spare- stallation. This 
time—or fulltime in a high-profit business of your own. valuable and 
Hundreds we've trained have done it. So can YOU! All timely instruc- 


tion includes all special tools 
and supplies. ONLY Belsaw of- 
fers such extensive training in 
this rapidly expanding field as 
a part of your Locksmith training. 


ADVANCED Locksmithing! 
How to change combinations, in- 
stall and service Safe, Vault and 
Bank Safe-Deposit Box locks. 
You learn-by-doing on the locks 
that we supply. You'll find it 
fascinating and highly profitable 


tools plus professional Key Machine given you with 
course, These plus practice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
plus business-building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for retirement—good 
jobs too. 

SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing for you—how Belsaw's 
Master-Locksmith-approved training can give you the 
skill you can depend on to EARN MORE—ENJOY LIFE 


MORE. work. | | 
PRO KEY ALL SPECIAL TOOLS AND 

| EQUIPMENT INCLU DED! 
MACHINE m 


This Pro Key Machine can «y 
alone add up to $200 a 
month to your income... 
and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 

Just fill in and mail coupon below (or send post- 
card) to receive full information and details by 
return mail. DO IT TODAY! 


SEND FOR e E 7. ^48 


RUSH AUN / INSTITU’ Um 
COU PON 119) Field Bldg., "wen City, Mo. 64111 


ps TA TODAY B 
FOR THIS FACT-FILLED 


FREE 


BOOKLET! 


119) FIELD BUILDING He 
KANSAS CITY, MISSOURI 64111 


BELSAW INSTITUTE, | 
C YES, please send me the FREE booklet that * on "| 


fh 


quo EN. 
E Ud 


gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call. 


! Tells how you quickly Name 
train to be your own boss 

i in a profitable Sparetime Address 
or Fulltime business of i b City 
your own PLUS complete | 

i details on our 10-Day copy waay | | 

k RISK Trial Offer! uy oy State Zip 


___ ———————— i. E LLÓMÁ—————————— 9 
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NOW! Dual Time 


Alarm Chronograph 


With 24-Hour Alarm, 
12-Hour Precision 


| Featuring- 
[9 Famous Quartz Accuracy 
* Electronic Calendar 
* Dual Time Zones 
 24-Hour Alarm 
* Constant Liquid Crystal Display 


Lowest Priced Dual 
Time Alarm Chronograph 


uos 96415 


Quartz quality and fantastic features are the words to describe 
this exciting new chronograph. The bold design of case and 
bracelet is a perfect match for the multitude of useful features 
that make this world traveler the best watch value available 
today... anywhere! 


See What You Get For Only $64.88 — 


* Dual Time — Set the world traveler for your home time .. 
and the time of any other city in the world . . . at the touch of a 
button. An easily read flag tells you which time you're 
viewing. Shows hour, minute, day of week in both time 
zones, plus, running seconds or date. 


* Day-Of-The-Week Flag — Day of the week is boldly and 
constantly read on chronograph face . . . no button to push. 


* 24-Hour Alarm — Loud alarm can be preset to any minute of 
the day or night. Constantly read indicator lets you know 
when alarm is set. 


* 2-In-1 Chronograph — Action time or Split time. Action 
chronograph lets you time everything from a telephone call 
to a trip... up to 12 full hours. Split time stops the timing so 
you can note the interim, for lap time, then automatically 
resumes original timing after a few seconds. 


* NEW! Flashback Feature — Lets you go kem chronograph 
time to regular time and back again ... without losing 
elapsed time on chronograph. 


* Quartz Accuracy — To +5 seconds each month. 
* AM/PM Indicator — Continuously read for ease of setting. 
* Beautifully Styled — Crafted in quality stainless steel, 


bracelet includes new "Snap" fastener. Guaranteed to fit 
comfortably .. . makes other, hinged styles obsolete. 


rus | Shown Continuously 
can replace seconds if you choose 


ry: 


Dual Time Zone 

* Time to seconds (or date) in a 
second city of your choice 

* Dual Time Indicator 

* Day of Week in 2nd Time Zone 


ig:58sa 


jH3s8 
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12-Hour Chronograph 
* Electronic precision to 1/10 of 
a second 


01234567875 


Easy to order. Call toll-free number below, or, fill in conve- 
nient order form. 15-day unconditional return if not com- 
pletely satisfied. One-year any warranty. Comes in at- 
tractive gift box. Order yours TODAY! 


MEDIA MARKETING, INC. 


9423 Rocky Branch, Dallas, Texas 75243 
Yes, please send me —————— Dual Time Alarm 
honoats h(s) at $64.88 each, plus $2.50 postage and 
handling. Texas residents add 5% tax. 
O Silvertone (Goldtone (add $5.00 to purchase price) 
Name 
Address 
City 
State 
O Check or money order enclosed. 
Charge to: O Master Charge 
O BankAmericard/Visa 


1) —— 


| m— — 


Account # 


Signature 


ORDER TOLL FREE 1-800-527-7066 
In Texas Call 1-214-349-3120 


PMII (OMMI-1978 
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Stopwatch, And 
Much, Much More... 


* 2-In-1 Chronograph w/Flashback 
+ Sure-Fit "Snap" Bracelet Fastener 


* Hours, Minutes, Seconds — Or, date 


* Day-0t-Week Flag «AM/PM Indicator 


Shown —12 hrs. 59 min. 59.9 sec. 


can PAY DFF in 


This One Low-Cost Power Tool— 


SAWS to desired Width... 


MOLDS all popular Patterns... 


—All at once or separately... All By Power Feed! 


The Only Complete Workshop Tool Of Its Kind In The World! 

From The Day It Arrives... the Belsaw will make and save you 
money. With shortages and inflation driving lumber prices sky-high, 
this versatile power tool easily pays for itself by quickly converting low 
cost rough lumber into high value finished stock. In just one pass turn 
out your own quarter-round, door and window stop, casing, 
tongue-and-groove . . . all po ular patterns. Other Belsaw operators 
are making cases for grandfather clocks, furniture, xu frames, 
fencing, bee hives, bed slats, surveying stakes... all kinds of 
millwork. 
Built For Pros... Priced For Home Craftsmen. .. it is engineered 
and built to industrial standards, but factory-direct selling keeps the 
price low. Handles tough oak and walnut as easily as pine, and so 
simple to — even beginners with no experience can use it. 


With just this one low cost power-feed machine 
in a corner of your garage or basement, you're 
set up to supply lumberyards, cabinetmakers, 
carpenters, remodelers, contractors and 
hobbyists in your area with custom-planed 
lumber, trim, molding... ALL of their 
millwork requirements. You can supply pic- - 
ture molding to art shops, hardware and de- 
partment stores, or sell direct to framing shops. 
All standard patterns are available from stock, or 
we'll custom grind a knife to your own special 
design or sample. 


: = Does 1 The Hesen r ll Tav sli 


Right At 
Home. 


A Good — e Robert iawer, ficndburg: ‘Senos: “I be- 
lieve that the Belsaw is the best investment I ever made. I've been a 
planer man for years and am now retired. The Belsaw has earned me 
over $60,000 extra income in the past eleven years." 


Pays For Itself è R. S. Clark, Springfield, Ohio: ''/ bought a batch 
of walnut in the rough, and after planing it on the Belsaw I figured up 
the money I had saved. It was enough to pay for two-thirds the cost of 
the Planer. It really does a good job." 


More Than Expected * Stephen Schultz, Orangeville, Penna.: 
! “This machine pays for itself by making money out of scrap boards. 
| It is a very well built machine and I confess it is more than I expected 
for the price. It does everything you say it will.” 


... And Belsaw Is The Choice Of Professionals: 

"I recommend Belsaw's Planer-Molder-Saw, as the most useful 
shop tool that any craftsman could own. We use ours every day in the 
WORKBENCH model shop, and couldn't get along without it.” 


JAY HEDDEN—Editor of WORKBENCH Magazine 


PLANES to desired Thickness... 


mE 


Belsaw In Your 
Own Shop On Our 


'30-DAY FREE 
TRIAL OFFER 


Mail Coupon Below 
For come 


[0 cu ^ =. a € e 
i 


adhan: 4 
upra 


You Take NO RISK! - The Belsáu 
Is Backed By Our Exclusive 100% 


Guarantee of Satisfaction: 

e Try the Belsaw in your own shop for a full 30-Days 
and put it to work for you. Give it a thorough test and 
make it prove that it can do everything we say it will 
.. use it just as much as you want. Then if you are not 

completely satisfied, just send it back and we'll return 
every penny you sent. And YOU are the sole judge! 
There are no questions asked...there are no fine 
print ‘use’ charges. Our flat guarantee is that YOU must 
ze > aad bt or des get your D back." 
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| NOW YOU CAN. : 
Turn Extra Time | 


r into 
FREE | 
ELSAN POWER S | 
BOOKLET! 1 


Get FREE 
Dook with 
facts and | 
full detoils ' ] 
.RUSH COUPON TODAY! 


If coupon has been BELSAW POWER TOOLS Co. 
removed, just send 959] Field Building 


postcard with name j 
and address 10: Kansas City, MO 64111 


Ol TEED ENA GE Ain: Nu" UN 
BELSAW POWER TOOLS Co. HOW YOU CAN mrs 

929J Field Building quam 
Kansas City, Missouri 64111 Extra income! 
O YES, please send me the FREE Booklet sd 
that gives me complete facts about Belsaw's | 
Planer-Molder-Saw and full details on how (3 
I can qualify for a 30-Day Free Trial right 
in my own shop. l understand there is No 
Obligation and that No salesman will call. 


Just Mail Coupon... 


NO OBLIGATION and 


NO SALESMAN Calls! 
ACT NOW! 


Coupon 
Brings 
Full Details! 


ADDRESS 


em — —————— STATE ———— — m — — 


These four matched volumes tell you and show you everything 
any building or carpentry job...from fixing a roof to building 
even building an addition or a house! 


Take tins4-volumme 


TREAD GOES 
BENEATH STRINGER 


v. TRINGER cut TO 
SN, RECEIVE TREAD 


How Popular Science 
Book Club Works 


Just mail the postpaid card to get your $24.50 
4-VOLUME CARPENTERS AND BUILDERS LIBRARY. 
Send no money now. We'll bill you later for only 
$2.95 plus delivery and handling. 

Then, about every four weeks (15 times a 
year), you'll receive a Club bulletin describing the 
coming main selection and alternate books also 
available. If you want the main selection only, do 
nothing. It will be sent to you automatically. If 
you don't want the main selection, or want alter- 
nate books, or no books, simply indicate your 
wishes on the form that comes with the bulletin 
and return it to us by the date indicated. You will 
always have at least ten days in which to do this, 
but in the unlikely event that you don't, and you 
receive an unwanted selection, you may return it 
at our expense, 

Your only obligation is to take two more 
books of your choice in the next year. You may 
cancel your membership any time after that. To 
retain all membership benefits, you need take only 
one book a year thereafter. 

DISCOUNTS UP TO 50%. All books are of- 
fered at substantial discounts — up to 5096 or 
more, Yet virtually every book is identical to the 
publisher's edition. Same paper, printing, binding, 
jacket. The only difference is price. 


BLADE GUIDE d - ons MR 
ui to Jength (regular price 
with miter gauge 2 
and stop rod. $24.50) 


when you join 
Popular Science Book Club 


S A CLUB MEMBER, you'll have an opportunity to choose from 

^ more than 100 superb, up-to-date books on a wide range of 

popular science subjects every year — AT DISCOUNTS OF UP TO 
50%. (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 


This information-packed 4-VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
about every build-it-yourself question you'll ever have... 

You get a complete how-to book on woods and woodworking tools, how 
to do all kinds of joinery and cabinetmaking joints, how to do kitchen 
cabinet construction... and more. 

You get a complete how-to book on all standard specs of every element in 
house construction, including how to read plans and make your own... 
how to lay out a home workshop ... and more. 
You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, , 
patios, insulation . . . and more. 

3 You get a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection... and more. 

You get step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it —and keeping the house in A-1 shape for a lifetime. And thousands of 
show-how pictures make it all amazingly easy, even for a novice. Let's look 
at a few of the remodeling and fix-it jobs you learn how to do... You learn 
how to replace worn or missing shingles, How to fix chimney flashing leaks. 


ps n 


How to repair stairs (or build them from scratch). 

If doors need fixing or fitting, you can find out how to 
do it from these books. If you want to lay new flooring, 
you can just turn to these books to find out how to do a 
first- rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books... . 

This marvelous 4-book library also 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods—their character- 
istics, strengths, best uses. You learn 
about fasteners—nails, screws, bolts, 
more—their holding power, size- | 
strength ratio, and how to use each. : 

These books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing—every technique and job. . 
They give you the answers to just about every carpentry question you'll ever | 
have. And they can save you thousands of dollars in the years ahead. 


you need to know to do just about 
a foundation, installing new paneling, 


* How to read plans, specs 

* How to use carpentry 
hand tools 

* How to use woodworking 
power tools 

* How to build concrete 
block foundations 


* How to choose best woods, 
materials, fasteners 


* How to plan and build 
roofing, flooring 


* How to construct walls, 
doors, windows 


* How to make joints 

* How to build stairs 

* How to build chimneys 
and fireplaces 

* How to use builders’ 
math, do surveying 

* How to make kitchen 
cabinets, counters 

sy How to do cabinetmaking 
joinery 

* How to build A-frame, 
7- and 2-story houses 


* How to plan a home 
workshop 


DU 


* How to do house 
insulation 


* How to build scaffolding, 


hoisting apparatus 
* How to do wood pattern- 
making (for castings) 
* How to do sheathing 
and siding 


* How to do cornice 
construction 


* How to plan termite 
protection 

* How to do interior- 
exterior painting 

* How to build girders 
and sills 


* How to make concrete 
forms (and molds) 


* How to sharpen saws 

* How to build skylights 

* How to do house main- 
tenance and repair 


...and much more 


of show-how | i 
pictures 


Ze p | m 3 


Popular Science ¿iss 


P.O. Box 2006, Latham, N.Y. 12111 


UPHOLSTERY & 
VINYL REPAIR... 


a week!! 


Now you can cash in on the growing demand for Up- 
holstery and Vinyl Repair. Spare-time or full-time, here's a 
profitable hobby/business you can operate right at home 
... where restoring just one chair or sofa can pay from $100 
to $300 . . . even more! 

And, as new furniture prices continue to skyrocket, more 
and more people will seek you out and pay you well to make 
their old furniture "like new.” 


«TAA 
Lus i LÍ EH 
OMAHA 


With fully accredited. 
Belsaw Training, you can 
turn cast-off items worth only a few dollars into 
beautiful furniture like this 8-foot sofa . . . net profit 
for just a few hours work . . . over $400.00! 


With Vinyl Repair as part of 
pe Upholstery skills, you'll 
ave one of the most powerful 
money-making combinations 
possible! Vinyl Repair is an ex- 
tremely important and profit- 
, able part of upholstery. In fact, 
it can easily double your in- 
come as a trained upholsterer! No other up- 


E 


holstery training offers you hands-on vinyl repair 
experience with professional tools and materials 
... it's a Belsaw exclusive! 
-= NO EXPERIENCE NEEDED. 

A sh You can master this profit- 

. . able craft right at home in 

, \ your spare time. Easy-to- 

X N AA understand lessons are fully 

| wv w illustrated —so clear you 

| E si can't go wrong. You receive 

all the special tools and 

equipment needed — yours to keep! We guide you 

every step of the way with tested and proven in- 

formation on how to get business, what to charge, 

how to get free advertising, where to get 

wholesale supplies ... all the "tricks of the 

trade” ... all the inside facts you need to assure 
success right from the start. | 


SEND FOR FREE FACTS. No obligation. 
No Salesman will ever call. Mail to: 
Belsaw Institute, 829J Field Bldg., 
Kansas City, Missouri, 54111. 
CLIP OUT AND MAIL TODAY 
gum um ou um um am um um um [| 
BELSAW INSTITUTE 

829J Field Bldg. 

Kansas City, Missouri 64111 


[ ] YES, send me the free book with 
full details on Profits in Upholstery & Vinyl Repair. | 
understand there is no obligation and no salesman 
will call. 
Name 

Address 
City — 


State — - LP 
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ELESS (= 
The ONLY FM wireless M 23 micro- e | 


| miniature size, on-off switch, hi-fi response 
and easy tuning. Transmits sounds up to 300 ft. 
thru your FM radio. Use as remote mike, inter- 
com, babysitter, alert/ alarm syst., hot line etc. 
For fun, home, office and school. Great at par- 
ties. Only $24.95 + $1.50 post-hdlg(batt. incl.) 


1 NEW! VOX-VOICE. 
OPERATED SWITCH 


HM A built-in microphone makes this VOX superior. 
Ell Automatically activates tape recorder (or 
== movie cameras having a remote control jack) | 
3 by sounds or voices. Sensitivity adjusts from 
ER - MI whisper to loud. Use in home, office, car. For 
7 dictation, maena, seminars, security and 
~ . crime detection. Only $29.95 + $1.50 post-hdlg.(Bat- 
tery incl.) Order Today. Mass. res. add tax. Qty. discs. avail. Call 
for MC, VISA or COD orders. 65 page catalog $2, free with order. 


TUNE YOUR GUITAR 


This new invention is ideal for every guitarist ... begin- 
ner or professional. Six precision tuned reeds make 


EASY-TO- ASSEMBLE KIT 
ow «3995 cos. 


For.3'6" diam. Other diams. from 4' to 6' at | 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'1V2" to 9'6". 


=m 
T^ 
= " 


D 
-= 


| SIZE 1*4" x4" x4" 


exact tuning a snap. Just clamp onto your guitar, 
then adjust the strings. When the pue pitch is 
reached, the corresponding reed vibrates. Just as 

easy as that! Ideal for 
qe LE bands or combos.Tunes 
all instruments to exactly 
same pitch. Gift Boxed. 


$8.95 plus $1 
shipping and handling. 


& OD. Mon uarantes. 
ED SALE Studio 854-A, Grand Island, Fla, 32739 


'he "THREEPHASER"' allows you to.operate three ONLY 
phase motors “4 thru 7% horsepower from 220 N 
City - State Zip volt single phase power sources. Rugged — heavy A 35 
duty — patented unit built to give many years of 
| satisfactory service. Satisfied users worldwide since 1966, 
| | Freeliterature furnished on request. Telphone 305-862-3038. 


€ The Iron Shop 1977 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmonein. We believe it! 


Name — 


Street 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 


Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


BIG WINTER SAVINGS NOW 


smart boating without high cost or constant expense. No need 
for ‘big rig’ burdens. Go when and where you please, 
efficiently and carefree with your compact and fabulous 


for YOUR Sport 
and Family 


Recreation. 


FREE 
COLOR 
CATALOG 


A Send for our free 

color catalog show- 

ing all of the Kirsten 

pipes, accessories and to- 

baccos. 

KIRSTEN PIPE CO. INC. 

PO. Box 70526, Seattle, WA 98107 
Dept. G 


ULTRA TAPE RECORDER & | 
sewsmvee WOX FOR 8mm MOVIE CAMERA | 
Automatically turns on your tape recorder by sound & | 
stops recorder 5 seconds after sound disappears. Hë- 
cords all sound & conversations. Sensitivity is adjust- 
able to activates by whisper to loud voice, Work with 
recorder which has "remote" jack, Also adaptable for 
mm movie camera which has remote jack. 5 
Only $29.95 plus $2 airmail postage. Inf, $1. 
Send check or MLO. © Money back. © Immediate shipping! 
SUZUKA 397 FUTO, KOHOKU-KU, YOKOHAMA, 222 JAPAN 


NITEWRITER PEN 
WRITES IN THE DARK... 


fits in every home or car 
America's foremost small Craft in many styles and 
sizes from | to 4 seaters, provide smoother, faster 
ride with | to 10 HP motors, Yacht-smart sails or 
lightweight paddles; available either FOLDING or 
rigid PORTABLE in prefabricated Kits or Factory 
Finished in ali colors and brilliant Deluxe, or subdued camouflage. 


In 4 Winter evenings 
or 2 Rainy days, 
complete the 


Fabulous 
Glider 


from 


NEW 
Smart 


Place cap on top, instantly your Easy Prefab fh p : 
writing surface is illuminated. speedline at $168. NOW! d. 
Perfect for students, pilots, doc- Ka ya ks ra pae 
tors, nurses, campers, police- | 
men, taxi drivers etc Batteries, JUNIOR | ACTION color CATALOG F REE 
bulb, extra ink cartridge includ- — assem E. | | 
ed. Satisfaction guaranteed or money back. $7.98-- | Prefab 5117. ` FACTS & Y 
$1.60 post & hdlg. Check or M.O. no C.O.D, "efw dd Mail coupon or address fo: 
SELVEN ENTERPRISES, 369 Roxbury Rd., i : | 
PE be SN KED. STA, Doer OMe MU || Cayan ....Folbol Corp., P$179 — Charleston, S. C. 29405 


FIND BURIED TREASURE d i 
Powerful electronic detector i NAME 
finds buried gold, silver coins, 
etc. Write or call for free 


catalog. 


16 feet long 


| Basic Kit 

| from $ € 9 
Y ACHT-SMART SAILING P 
Large Dacron Sailrig, $185 x4! STATE ZIP ! EM 


ns arpening 


4j Now you can cash in on the huge demand 


for SHARPENING SAWS and TOOLS. 
EARN S5 to S8 An Hour Sparetime 


All over America, in small towns and big 


|| ADDRESS 


REL Phone day - night (713) 682-2728 
RELCO, pept.0053 


CO HAE 


cities, people just like yourself are earn- | FREE BOOKLET 
ing big money in the saw sharpening —" This booklet tells 
business, Industry, home handymen, pro- (o Wt ™ = how to start your 
fessional carpenters all need their equip- | = ON own sharpening 
ment sharpened. It's a business that's |a ues E beret 
growing every year. dr italy: Whe our 
Foley will help you finance you and show iere .| potential cus- 
you how to start and maintain a profit- | | a m | party neh gl 
able sharpening business of your own. eae dn UM. M 
There's no huge inventory to carry. You 
can set up in your garage, basement or Send your name and address to: 
spare room...wherever there's electricity. Foley Manufacturing Company 
You can start earning profits as soon as 1724 Foley Building 

you receive your equipment. Minneapolis, Minn. 55418 


MANUFACTURING CO. 


wo NETS | "el! B» 1724 Foley Bldg., Minneapolis, Minn. 55418 
| COUPON , Please send me the free booklet "Opportunities 


Free Boo oklet 
TODAY! In A Sharpening Business Of Your Own:" 


1 

i 

CLIP OUT AND MAIL ' PRAPA — 
—— HD —— —————————]M —————1—nÁ— ees MMMÀ——— Íná—UnáÁ—n MÀ. i 

j 

ü 


THIS COUPON TODAY - rye 


OR CALL TOLL FREE facts and 
d 2 full details 
1-800 328 7140 Zip Co d e My Phone 


“(Except Hawaii or Alaska) mm um m m m m m m m m m m m m a a a m a m m m m a a a a on ot ‘a 


Address 


Ghena State 


AUTO 


k ALL FAMOUS 
BRANDS! 


LET US PROVE IT TO. YOU! 
...WRITE US TODAY... | 


| Send for your FREE catalog! 


BUILD YOUR OWN DEN OR PATIO CHAIRS 
Let me show you how . . . Easy and 
economical. Use recycled materials . . 

| Get the whole family involved. Save 
many dollars. For complete plans, in- 
structions and, materials list. Send $6.98 
PPD. Check or M.O. no C.O.D. Satisfac- 
tion guaranteed. All Ohio residents add 
$.32 sales tax. — 

SELVEN ENTERPRISES, 369 Roxbu 

Road, P.O. Box +7, P.L.D., STA., DAY- 
TON, OHIO 45417 


*J | ONE-MAN 
awmilll 


a 


| = | 1 p Š -— e 
SAWMILL Of its Kind In The World! 
If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber” booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on you. Do It TODAY! 


miada dnou bandt ean 


BELSAW MACHINERY CO. 


4634 FIELD BUILDING 
KANSAS CITY, MO 64111 
Please send all facts and details in 
your FREE BOOK “How To Saw 
y Lumber". I understand there is No 
| Obligation and that No Salesman will 
—— call on me. 
- Name ——— € = 
| Address = = 
City-State m o M E 


NEW SUPER TRYKE 


15 H.P. BASE KIT PRICE 
rS $709.95 

i electric 

start 

standard 


A a: r 


PULLING POWER 

TEAR 'ROUND USE 
Big, 16 H.P, 656-cc, 4-cycle opposed twin- 
cylinder Briggs & Stratton electric start engine. 
Speeds of 50 mph. Four-shock suspension, foam 
padded seat, automatic torque converter trans- 
mission. 2" steel tube frame, big wide tires give 
stability on hills or in soft ground. Many acces- 
sories. 5 B& 10 H.P. models from $399.95. Easy- 
to-build kit saves you money. Engine comes 
mounted to welded, painted frame; tires 
mounted on rims. You just bolt the rest together 
Write: Cari Heald, Inc., Dept. PS-81, P.0. Box1148, 
Benton Harbor, MI 49022 or Phone 616/849-3400. 


FREE CATALOG 


RELIABLE TIRE DIST. 1109 Chestnut St. Camden, N. J. 08103 


SAVE up to 9076 
GOVT. SURPLUS 


Surplus and other bargains galore! 
Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 506 


today (or $1 for extra fast delivery). 


AIRBORNE SALES CO. 
6501 Steller Dr., Dept. P379 
P.O. Box 2727, Culver City, CA 90230 


LIMITED SUPPLY OF 
PILOT'S GLASSES 
AVAILABLE NOW AT 
REDUCED PRICES! 


$9.95 


MONEY BACK 
GUARANTEE 


precision 
Flight 
Glasses are now 
available to the public c- 
for only $9.95. If you could buy 
them elsewhere they d probably cost you over $20! 
Handcrafted, these glasses feature hardened metal 
frames, impact resistant polished glass lenses and 
selective ray-screening capabilities. Your satisfaction is 
absolutely quaranteed. If not satisfied, simply mail them 
back within 10 days. Your money will be returned. 
To order, send check or money order (include $1.00 
for postage and handling) to United States Optics Dept. Q, 


| PO. Box 14206 Atlanta, GA 30324. (Please specify gold 


or Silver frames) SPECIAL: Order now and get TWO PAIR 
for $18 plus one dollar handling charge. (Deluxe, velour- 
lined vinyl cases also available for only $2.00 ea.) 


LIMITED OFFER FROM U.S. OPTIC 


KENNEDY Mast 


Confidential" prices on hand tools, power 
tools, automotive tools, motors, handyman 


Thousands of serious minded craftsmen, mex 


chanics, homeowners and hobbyists each send us 
$1.00 just to get this big 196-page catalog of 
fantastic buys on brand name tools, hardware, 
and accessories. 

Our bargains are so great, we ask $1 simply 
to discourage curiosity seekers. 

But really, the catalog is free. Because you 
get a $1 Cash Certificate to spend just like 
money! (Or, if you're not 10096 satisfied with 
the catalog, send the Certificate back to us and 
we'll refund your dollar.) 

As an "extra", you'll also receive with your 
first order a 10-piece High Test Steel Drill Bit 
Set (worth about $3.00) absolutely FREE. 


Who buys from U.S. General? 
Thousands of individuals and companies. 
Here's a partial list of firms from 
our 1977-1978 customer list: 

* General Motors Corp. * Ford * Chrysler 

e Texaco * IBM * General Electric + RCA 

Same low prices for you— 
no minimum order required! 


@COPTRIGHT 1978 U.S. GEMERAL SUPPLY CORP. 


Bai 
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ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture—refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 

100 Picture-Packed GIANT PAGES 

Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 


Catalog & Wood Samples Only $1 
Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world's most glamorous 
veneers—Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany, Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 
woods wherever you go! 


. Mail ad NOW tor product- 


I IITLI IPs 


j [] Enclosed $1 for Wood Samples 
& Woodworkers Catalog. 


il ($1 Refunded) 


a— — — — €— — — | 


: FR E DRILL BIT SET 


WITH FIRST ORDER! 


[ois 
Hil 


ith woodworkers Catalo 


packed new money-saver Catalog 


CONSTANTINE 
2053 Eastchester Rd., Bronx, N.Y. 10461 


L 


Name a a H d 


ie P1 Zip = — m 


6,000 name BRAND ems 


U.S. GENERAL SUPPLY CORP., Dept. A-161 [| 


100 General Place, Jericho, N.Y. 11753 


| enclose $1. Please send your new 196-page fully 
illustrated Confidential Tool & Hardware Catalog. Also 
include a Certiticate worth $1.00 on my first purchase. 
If | am not 100% satisfied with the Catalog, my $1 will be 
immediately refunded. 


(Print) 
Name. 


Address 


City — state Zip 


—————— —Y 


Buy Tools DIRECT § 


at Rock-Bottom Prices! 


Two-In One 

Headligh 
eadlight 

~~ Only $8.95 


Fits on any bike 
handlebar! Big 
safety feature for 
night riding. Revolving light feature gives 
appearance of emergency vehicle. All moldec 
high-impact plastic case. 4 position on-off 
switch, Brilliant color. Includes all hardware 
for easy mounting. Operates on 3 "D" cells 
(not included). 
LJ H4072. Two-In One Headlight 


MAGNET LIFTS 100 POUNDS! | 


E-A SN 


. Newly 
ped alnico. Pocket size, 

4005. Lifts 50 iba .. $2.95 
| 4055. Lifts 100 ibe . $4.95 


ELECTRIC MOTOR 


boats, planes, models, 

experiments, pumps, Mixers, elc. Self-start- 
“ing. Ready to run. Reversible. Runs on | 

battery. CI 4920. 694, 3 for $1.96 


MIDGET -,CAMERA 
$2.95 


Guaranteed To Take Pictures! Black & White 
| -or Color! Uses standard 127 film. Takes 16 
| wallet size or 314 x 5" shota per roii. Get 
developed anywhere or develop yourself. 
Camera is approx. size of ci le pack. 
JV x 3 x 2". Weighs less than 2 oz. For sur- 
| prise, regular or candid pictures. Heavy-duty 

ic construction, With eye-level viewfinder, 
ingle action ie with lens, 


E ae ie $2 xt 


-— ? EI i jii 
Electrostatic Generator 
Lights up from Atomic Energy. Self- 


generating. Do experiments, stunts and | 


tricks with amazing new device. Gold metal- 
lic balls accumulate high-voltage charge that 
| causes neon light to light up when discharg- 
ed. Operates on millions of electrons you 
accumulate as static electricity. Hold in 
hand, then touch ball to another person or 
object. Pocket size. 


LJ 4997, Elect. Generator. dini t | 


Price Each . $1.19 


1001 THINGS FREE 
FREE articles, novelties 


` evel” info., etc. Mam- 
ory of over 1000 free oMers with 
addresses. 


"Comes To Life' i 
Natural, | , horrible! Thin latex 
naar Clings when wom. 


oO D 4631. Wild Cave Man ....... E 985 
| O 4717. Savage Gorilla.. 583.95 
O 4633. fRaakstic Frankenstein . 52.85 


solar cells. Precision motor with special anti- 

cant bearings. 200 to 300 rpm. Greater 

speed by using several cells. Operate toys, 

AE rp without power, Use our 
Solar Cell Set shown on this page. 

O 4927. Solar Motor .... tenes dE + 85.895 


: D |: 


Magnetic Mystery Wheel 
Apparently defies gravity! Goes uphill, it 
gos: down hill, it goes under and over ... 
FASTER & FASTER!!! No springs. No 
electricity. No strings. With four different 
rainbow gyro-designs. Start magnetic wheel 
spinning and it travels round the track, up 
and down, fatter and faster while you con: 
tral m Seven and speed. Fascinating to use 


sig 
C1 62874. Magic Spinner 


MYSTERY ELECTRONIC , 
Spins for days on invisi- 
ble power! What Makes 
It Go On and On and „= 

| On at 2500 r.p.m. with 
| no apparent energy 
| source? BAFFLING ' 
BRAIM BUSTER that, 
aves theBRIGHTEST. 
tual Motion solved at last? The answer 

FO & Flying Saucer? Let the whiz kids 
amine it, start it, stop it or whatever. 
Psychic Power? Anti-Gravity? Scientific 


Breakthru from Space? You'll laugh at some | 


explanations. Magic Mystery Science 


combined. Keeps spinning WITHOUT ANY | 


APPARENT ENERGY LOSS! Beautifully 
made with plastic base and saucer- 
spinner. Patented. Complete with secret 
scientific explanation. 

LJ 3861. Mystery Top. sss: 


| GIANT 


BALLOONS 


Capable of Trè- 
mendous lifting 
power, Do enter- 


Locks like attractively bound book but | 
opens to reves combination lock sale. | 
| Keep valuable papers, jewels, money, etc, | 


hidden away. 4x&x 144". 
C) 4012. Book Safe sss $2.25 


Electric 


| voles, whistle or any sound from across 
room. Do mysterious tricks & stunts, Great 
| for experimenters, electronic bugs. NOT A 
KIT. 2 for only $3.00. 
LJ 6581. Vins Commend with . $1 95 


Regulation size and style. vifi duty, steel, 

| with lack and keys. Chrome plated. 
SM. Regulation zw "endo 55 
- 9048. Handcuff Case. 1.96 


| i. 


or 
. POCKET SPY TELESCOPE 
Powerful, yet fits pocket like pen. Magnifies 
[uso eme giga . Attractive finish. 
| O 6724. Spy Scope... 9 1.79. | 


Pocket Radio & Transmitter 


Broadcast Talki 
over regular A 
receive all AM radio stations. 


io monitor sounds LR temone places, elc, 


m O 8259. Lach $6. 85. ees TMT 


Surprise Package $1.00 

Plassant surprise and 
bargain. Fun or useful. In- 
cludes new samples, factory 


etc. Most worth much more. 
A back if not delighted. 
| 2887. Surprises Bargain 51.00 
O 9518. Deluxe Surprise Bargain . $2.95 


hires HOVERCRAFT ides likè magic over 
floors, sidewalks, EVEN WATER! car 
of the future uses principle of air suspension 
to ride on cushion of air above most any 
surface. Colorful plastic, B'x9''x2" high, 4" 
propeller. 46° contro! line from push uttan 
remote control unit. i: Simply press switch and 
this besury rises and floats in any direction 
you wish, lilustrates frictionless motion 
principles of full size aaperinente rd 
icias alread in wee. Not a kk. A 
| er axceptior 2 “D” batteries (not inclu ed. 
| JE. Howser Craft 


| zr mmm 
PE PATIFE NA 
Deluxe Electric Shock Pen 


EX - Er ri 
f i T 
n and THEY G 


DI The looks and feel of finest pen 
i § H o pen on 


225 $795 | 


, Music, etc, 
band, Also 


Complete with speaker & 
microphone. Wired, just con- 
| nect & use, Also use as walkie- 
talkie, intercom, detectophone | 


X, | 


2 for $10. 85; 


surplus, special novelties, f 


AIR CAR | 
— RIDES | 


| magic from the grave to snatch (256 


waves from air). Complete, raady-to-play. 27062. Pen Radio , $2.95 | 


SSS 1772773 


Automatic Fisherman 


Catches & Reals 
| in Fish While 
| You Sleep! 
EASIER, BETTER & 
SURER way to CATCH 
FISH. All you do is bait-up. 
Sensitive tri action sets 
hook on slightest nibble : - i 
and powerful steel =. : i BLUE MAX MEDAL 
ros i reels "em in! EY AT ut , Mmperial German's Highest 
tested & proven, =E- i E- World War 1 award 
Should be carried by every "^" — for bravery. Beautifull 
hiker, fisherman, sportsman & motorist, | poid + go d finish with 
Pocket size. Take Ev where, AUTOMATIC amd Wie E Es nin. 
RINGA MECHANICAL PAA, c asaz. lue Max Madal $2.50 


REEL Only 2i M diameter and 4" thick, 
Wind up in seconds, Adjustable tension, 


With 60b, te test nylon line and bruss swivel, ELECTRONIC LIE & LOVE 


Polished steel finish, Get several and catch | DETECTOR 
more fish poari USEFUL & on 
0.4103, Automatic Reel ..... $2.95 GREAT GIFT! 
3 Folding | en Bren tents 
3.96 dh Sports | relatives for lies, i 
Glasses compatability. Great f 


for party fun, scien- - 
ils ridet aqu parkis Works dmi | 
to expensive polygraph lia 


detector, but 
ecd availabia in 
pocket model. Easy to use. Hand-held elec- 
trodes, Easy-read dial, Complete instructions. 
About 4"x3", Operates on standard battery 


Pocket size, collaps- 
ible 24 power binocu: 


Macs d chrome plated, 
Covered with grained leather-like material, 


WC gift box 
5661. Sports Glasses ........ 93.95 | (pig in attractive EL OE er og 
ims Detection Lab 
Modern Mini Scientific Crime i 
Lab. Chemical crime, detec: | SOLAR 
eng Brie c ENERGY | 
fiber zy ER IS HEREI 
tests, k 3 SUN 
and ide eM 
L16443. Crima Lab . ......... . $3.25 | " Only | 
Midget Microphone Electricity iz $2.95 
à Transmitter — | i 
of T oe Ms UP | FREE for Lifs! No expense, No mainten- 


ance. Nothing to wear out. Run motors, 
radios, electronic watches & calculators, use 
as photocells to turn appliances on ar off by 
light, or hundreds of other things. For ex- 
periments, practical use or do stunts and 
tricks. Ready for use. Connect up like bat- | 
tery. scaling Brei! Seong 

: can save you money in the future, Hand- 
Electric book explains how they work. Use individ- 
ually or together. Ser includes 3 cells & 


book. 
o 4921. Solar Call Set. LEN et #8 8 $2.95 


EE sound detector, phona pick-up, 


amplifier, tele hone, etc, Com- 
plete except for battery & ear- 
phone or speaker. Instructions, 
- experiments included. 

m 2988. Mi Carbon Microphone $1.39 


E 


ated. Lasts 
indefinitely. 


Red Flasher Light 


UIT. 25 t— rule 


off in [- ng 


smooth surface | 
praza on flashlight batteries. 


bout 4". 
Cl 7855. PNE ona 


iem redii i. Large 


—— ob 


POCKET ELECTRIC SIREN 
instant protection anywhere! Loud ined 


makér! sites guy t muggers, replete » ro» 
A i 


Eai operated siren fits | 
picket or purse. Ready for | 
Instant usa. 

alarm emits screech pèw- 
eral times louder than hu- 
man scream., Fits most | 
doors, windows lor use as 
burglar alarm at home, mo- 


s tel, camper, etc 
Li 4178. Pocket Siran TET pum ^ 95 


GREEDY FINGERS) 
BANK $2.95 | 


into glove com riment, desk or kitchen 
drawer, bike 
versal handle, hammer, 4 different screw- 
drivers, 6 wrenches, 2 tubes of mails & 
wood screws, length of wire. Vinyl shap- 
close case is about 5 x 4 x 1"", 


O 4548, Deluxe Tool Set ........ 42.95 


alerts you. Scares away intruders, Slips into 
position under door in seconds. Small, light. 
ke it with you wherever you go for protec- 
tion. Only 6x2x1". Uses 1 standard battery. 
m 40 . Door Stop Alarm... . .... $3. 25 


T DIC OR Automatic 
SPO - m Mieahakdn B9«4 1001 Insults, 
n Or, ae ] "penna. Putdowns, 
For all Occasions | 


Ne BAN M | 


x 
Place coins on coffin & gruesome green 
hand with eerie, bony fingers appears like 


to fit every situation, every type pinon 
LJ 3021. Greedy Fingers Bank — 2.96 | C) 1171. Insult <n d 
Vy d 


a= „— Secret Pocket "Pen" f 
SS —— Radio *- i-_ 
- ^ a 
$2.95 = Y 
Heer SPORTS, MUSIC, LATEST NEWS AND EVENTS in offica, 
school, bed, ete, Slips into pocket like ordinary pen. Tiny earphone 
for € listening. Full range tuner. Guaranteed adf ies in several 
stations im your area, erie VT ree will vary from cdd En 
place. No additional ex ERIES NEEDED. 
ed solid state circuit. nium diode type radio (pulls he radio [| 


= 


TV REMOTE ! 
contro. | 
SWITCH - — 
$2.95 4 


^] 
fum television or radio on of off from chair. bed, ete, without mav- | 
ing. Can also be used tà control lights, electric appliances, ete. Easy 
to- install, Just insert into any standard electric. outlet, des a | 
with 15 foot cord, C 6509. TV On-OH Switch .. 


Ultrasonic Remote 
Control Switch 


BRRRRREREREEREBERRE 


$19.95 


No C.O.D. 


PL ilg 


add 99€ 


Wireless, Remote SONIC 
Control, Turn Electrical 
èt on or with 

UND CONTROL. Use on 


miniature tools for quick repairs. Fits easily | 


g etc. Contains uni- | 


$3.95 —€— qe 
LETS OUT LOUD, PIERCING SCREAM | 
when anyone tries to open door, Awakes or | 


| continuously without cool 


7 tion 
ed for and space missions. WIN 
PROOF, ATERP OOF, SUPER WARM 
and flexible to 60 degrees below zero. Fits 


| shirt pocket, unfolds to about 4-ft, x 7-ft. 


Reflects 90% of body heat back to the per- 
son while oul rain, wind or snow. 
Keeps you warm and dry in most violent 
weather. Will not crack, mildew or rot. 
Shiny reflective silver color. For all out- 


doormen, car owners, et etc. 
. $2.95 


C317. Space" Heat Blanket. . 


Walnut “hl AM Transistor Amplifier with 


Dual Mono Speakers looks like expensive | 


stereo equipment, Simulated dials, buttons, 
gauges, etc, give it authentic stereo look. 


Goes anywhere you go. Really looks good | 


on shelf, 


a pack of cigarettes, Matching 
walnut finish & simulated g 
drift.-rse AM rogram 

antenna! With hidden on-off, dial tuner, 
volume control. "Tuner" is Sh^x34x2". 


desk, window sill. Outstanding | 
| sound from speakers, cach barely taller than 
akers have | 


Speakers stand 3*4" high. Requires standard | 
like H's | 


batteries (not incld.) Looks & plays 


Cj 148002. Replics “Stores” $14.95 


vi D uer aulis optical i- 
scientific Muson. Fun 


| C] 3782. MR 


In carrying case Steel wrench, funis aal. 
der & standard screwdriver. T 


O 4538. Handy Pocket Set... $1 .25 


Music — and 

Produces Stop-Action Effect 
That Makes Parties So Much Fun. Our 
strobe cube is the most dependable, longest 
lasting strobe ever developed, It will run 
i ‘for over 25 
million flashes. Features: solid state cir- 
cultry; parabolic reflector; speed adjustable 


| to 1-12 flashes per second; simulated walnut 


wood cabinet; on-off su itch. 6x6x6' 110V. 
C H2860. Disce Strobe £239.35 


Free 1979 Catalog 
1600 Novelties 


DJ Yes — Send Me Your Catalog. | have enclosed postage. 
SEND 10€ FOR MAILING. CANADIAN RESIDENTS SEND 50€ 
JOHNSON SMITH COMPANY 
,, Dept. 111, 35075 Automation Dr., Mt. Clemens, Mich. 48043.— 


Mond heck er money exar ADD 

Al orders up to. $3.00 add 697, over $3.00 HANDLING 
shipping handing. Canadian 

rdi deris add 356 extra for each | CATALOG 

. Use 

Back 


Print 


Mail Orders For Items On This Page To: 


Johnson Smith Co. 

Dept. 111, 35075 Automation, Mt. Clemens, Mich. 48043 
Bank Americard/ Visa & Master Charge Accepted By Mail or Phone 
Minimum Charge Order $5.00 — (313) 791-2800 

Give Credit Card Number Er Expiration Date 


TV. roren; lights, type- 

writers, any: liance normally operating on regular houschold cur- 

rent, Uses ! pitched whistle (included) to control electric current. 
that ka sound | 


unt adaptable to Suen thon phen. be ie 
¥ plug the receiver into any L1O-wolr outlet plug in the 
appliance you want to control. Blow the whistle (with bulb or mouth) 
and the action starts. Altractive unit measures only à x 2 x 2"*. 
i] 6606. Uhrasonic Remote Control........cecenee ax $19.95 


$1.75 X-RAYGLASSES - 


7 AUTOMOBILES 


POWERFUL HORNS! Make People 
Move! Hundreds of Sounds! For Cars, 
Trucks, Motorcycles, Boats. Free Cata- 
log. Kolin, Box 357-PS19, Bronxville, 
NY 10708. 


CORVAIR Parts— 250 Page Catalog 
- $3.00: Clark's CORVAIR, Shelburne, 
MA 01370.  413-625-9T 9776 


^ RETUNING F FOR MAXIMUM ECONOMY 
Average mileage increase 55%, horse- 
power 5-10%. Details FREE. Tech- 
neering, Box 1688C, Columbia, MO 


REPORTEDLY DELIVERED OVER 
200 MILES PER GALLON. For Copy of 
This Expired Carburetor Patent Con- 
taining rawings and Explanation of 
its Principle, $5.00, I & I Enterprises, 
P.O. Box 11088, Newington, C CT 06111. 


AUTO INSURANCE - SAVE TO 80%! 
ANY age, driving record. Use any 

insurance company, Save $1000's. Free 

05748. Associates, Hancock, VT 


^ TRUE or False? 50 mpg carburetors, 
Box 206-9, Berea, EY 40493. 


2 AUTO SUPPLIES & 
EQUIPMENT 


"TMT'' Teflon Motor Treatment. Per- 
manent Engine Friction Proofing, Guar- 
anteed (Life of Ownership.) $15. TMT, 
PS, P.O. Box 475, Saxonburg, PA 


16056. i 
MOTOR Oll Tester - $5.95 Postpaid. 
Oil Research  Associates/Arco Plaza, 


Box 71024, Los Angeles, CA 90071. 


ALTERNATOR Generator Rebuilding. 
Big Income, Write: Hedelund, 7505 
Barkentine, Las Vegas, NV 89128. 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics, Send 
Stamped Envelope for Current Specials. 
Associated Distributors, 401 Augusta 
St., Cincinnati, OH 45202. 


WHEEL BALANCER 
$15.00 TO $50.00. 


Roll Gravity Type. 
Spring Loaded 
Cone Tvpe. 
Detailed Information 
and Illustration Free, 


JACOBSEN MFG. 
P.O. BOX 68143 
- | 15025 Pac. Hwy. SO. 
SEATTLE, WA 98188. 


THE ROLL GRAVITY 
TYPE WHEEL BALANCER 
I$ SENSITIVE, ACCURATE, SIMPLE TO USE. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD-IT-YOURSELF .- Campers - 
Trailers - Fifth Wheels - Motorhomes - 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
(Van Conversion Plans $5.00) - Send 
$1.00 for R-V KITS/EQUIPMENT cata- 
log, GLEN-L RV'S, 9152PS Rosecrans, 
Bellflower, CA 90706. 


a MOTORCYCLES, 
BICYCLES & SUPPLIES 


Easy to m PLANS 
GO KART .. 


. $2.50 
MINI BIKE . 2.00 
THREE WHEELER $3.00 
MINI CAR ......... -00 
PEDAL BOAT....... 4.00 
127 SAIL BOAT ..... $4.00 
SAIL BOARD ....... $2.00 
PONTOON BOAT ....$1.00 


8'-HYDROPLANE . 
2 People MINI JEEP $3.00 
WHEELER A.T.V. . oe 


RA CTION GO-KART W/ 


LESS DIFFERENTIAL $10.00 
8 H.P. TRACTOR $10.00 


- MINI VEHICLES PLANS 
Dept. A, Chary, N.Y. 12921 


172 | POPULAR SCIENCE 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for March issue (on Sale February 24) 
is December 29. Send orders to Classified Adv. Dept., Pop- 
ular Science, 380 Madison Avenue, New York, NY 10017. 


d 


A SNOWMOBILES 


SAVE ON PARTSI! 
get it wholesale, 


Order by mail, 


chester, WI 54425. 
5 AVIATION 

BUILD - One man JET HELICOPTER! 
Easy inexpensive, Detailed plans, 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
time; complete kit 
$2195.00; carries 220 

Ib up to 50 mph! Send 
$3.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS12 Box 2253, Ogden, UT 84404 


a 


A HOVERCRAFT 


FANTASTIC  Hovercraft plans. One 
place, $9.50, Two Place, $16.00. Free 
information. Palmer, Box 691P, 
Renton, WA 98055. 


^ AERO- CAR A Amazing Hovercraft built | 


easily with ordinary tools, Lawnmower 
engine powered. Carries one man plus. 
Flies over land /snow iacu ee 


plans and booklet, $7.9 Aero- 
Projects, Box 511P5, Clinton, NJ 


08809, 


HOVERCRAFT Plans. All Sizes: 
alog $1.00, Universal Hovercraft, Box 
281, Cordova, IL 61242. 


6 ASTRONAUTICS 


ROCKET magazine, plan, catalog, 
more. Send $1.00 to NATIONAL ASSO- 
CIATION OF ROCKETRY, Box 725R, 
New Providence, NJ 07974. 


BOOMERANGS! PRO-RETURNINGI!I! 
Championship designs — books, Order 
Free catalog.  BoomerangMan, 312 
Park, Monroe, LA 71201. 


ANTIGRAVITY X Propulsion 


Free Brochure, RDA, Box 
Concord, NC 28025. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


Device. 
873-N. 


"HOW TO FIBERGLASS BOATS™ 


New Book - $6.95, GLEN-L, 9152 
Rosecrans, Dept. ES, Bellflower, CA 
90706. 
CANOES . KAYAKS . KITS - 

Moulded fiberglass - canvas -= 
plywood - world's largest line - 35c 
literature — with boat builder's manu- 
al $1.00. CLARK-CRAFT - 164 Aqua- 


lane - Tonawanda - NY 14150. 


EVINRUDE 1979 Bargains . . all 
sizes . . $1.00 handling , . Scott- 
McCulloch waste ., Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563. 


FIBERGLASS - RESINS . foam - 
glass - epoxies - mat, etc, Factory 
prices - $1.00 for literature - CLARK- 
CRAFT - 1651 Aqualane - Tonawanda 


BOAT PLANS - FRAME KITS - FULL SIZE 
PATTERNS - HUGE 128 page catalog! Power- 
boats - Sailboats - Inboards - Outboards - 
Jets - Cruisers - Houseboats - Runabouts - 
Dories - Workboats - Hydroplanes - Tunnels - 
Pontoons - 8° to 49'. LOW COST, HIGH 
QUALITY plans for over 25 years. Easy, 
proven methods especially for amateurs in- 
clude step-by-step pictorial instructions. 
BOATBUILDING SUPPLIES - Fastenings - 
Fiberglass - Resins - Glues - Hardware - 
Equipment - Boat Trailer Plans - Boating 
books. Send $1.00 ($2 CANADA) for catalog 
plus FREE “‘BOATBUILDING SUPPLIES” 
brochure. 


GLEN-L MARINE 
9152 Rosecrans, De pep" SP 
RITIENE CA 907 


CAROLINA ORY SKIFF _ 

(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Alr Mall | 
$12.00. Free Plan “Gloucester Gull^ Row- 
" Aud with a ge Portfolio 48 Plans 

Dorles, Sharples & Skiffs, Power 
"i ‘Salt Action Photos & Dory Lore, only 
$8.00 Alr Mall $ 


TEXAS DRY BOAT PLANS 
Box 720 Galveston, Texas 77553 


BOATKITS . PLANS - PATTERNS - 
FRAMEPACS - World's largest cata- 
logues - 300 modern ''oneoff'" amateur 
designs in flber T5 - Ml pAb - steel - 
aluminum - instructions 
- powerboats . inh - ‘outboard = jets 
=- cruisers - sportsfishers - houseboats - 

yuroBianes =- runabouts - sailboats - 
daysailers - trailersailers - motorsailers 
= multihulls - KAYAKS . canoes - supply 
catalogue - resin - fiberglass - C-flex - 
foams - Balsa - hardware - etc. Cata- 
logues $1.00 . with Boatbuilders Guide 
$2.00, CLARK CRAFT - 16-S Aqualane- 
Tonawanda - New York 14150. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


TECHNOLOGY HAN DBOOK 
| d NOW YOU CAN: Buy Alternators Locally for $10 or 
e Less! Obtain 220V or 440V or Run 400cyc. Surplus 
* Equip. Use Auto Regs. or Build Simple Adjustable 
: IC Electronic Reg. for 0-120V 100A power plants. 
: Aiso Detailed Data & Steps for Rewinding and Core 


e Modifications easily using simple tools! 
e Plus many Efficiency Increase Hookups, Schema ics, 
= etc. to Fully utilize Engine, Water and Wind Ener 
e Systems. it's NO Secret! Just $5.00 PPD. Ist 
e Don't Miss It! 
ESScoa's Pubs. 
m BOX 2004, MT. Vernon, N.Y. 10550 


11 DO-IT-YOURSELF 


FREE HEAT! FREE ELECTRICITY! 
24 PLANS. Collection, Storage Sun- 
$1.99 Complete., Guaran- 
- Century Solar, Concord, MI 


BLADE SHAVERS - SAVEI Up to 
triple the shaves per blade! Complete 
information $2.00 cash or money 
order. W. Brandon, Box 1448, Minden, 


REPAIR COLOR TV'S. Anyone can, 
Write: Publications, Box 517E, Brea, 
CA 92621. 


‘lic /Nonmetallic 


“MOBILE Telephone Calls", Many 
people make Toll Free telephone calls 
from private vehicles. How to qualify 
for this privilere, Granted Free bv the 
FCC, $1.50, D.M, Co., Rt. 1, Box 267- 
A, Keller, TX 76248. 


EXPAND CONSCIOUS capability. Re- 
cover data from your subconscious. 
Proven method with MEW annlicat'ens, 
Instructions 2.98, postage 25e. Tapes 
4.08. Robert Stone. M.S.. P.O, Box 


19050, Pensacola, FL 32503. 


^ BUILD Swing Plane 
2x4 Plywood. Kids love it. 
$3.95. Dubois, Inc. Box 1293, Mar- 
shalltown, IA 50158. 


| ‘TELEPHONES Unlimited, Equipment, 
Supplies, Catalog 50c. Box 11474. San 
Diego, CA 92112. 


J GARAGE Door Opener, 


Build Serew 


Type From Local Materials Costing 
Under $40. Complete Instructions, $6. 
HSD, Box 24119, Cleveland, H 


44124 


ENERGY METERS, electric, gas, wa- 
ter, phone, etc. Many very frank sur- 
vival publications, Brochure 25€, Con- 
sumertronics, Box 475PS, Alamogordo, 
NM 88310. 


CONVERT glass flreplace screen into 
attractive blower-furnace with easily 
obtained materials, little labor. Will 
cost you less than half the price of 
comparable fireplace inserts. Plans, 
$5.00. Rogers, 4640 Chickory Rd.. 
Racine, WI 53403. 


^ ELECTROPLATING, Complete Text- 

book, All Metals, Electroplate Metal- 

Items, $7.00, Details 
Free, Tropic, Box 985P, Palm Bay, FL 
32905. 

"CLEANING YOUR OWN CHIMNEY", 
by D. Lamb, Professional Chimney 
Sweep, Also Su pplies Catalog. BOTH 
for Lx 00, CHIMNEY CRICKET, F.O. 
Box 1537. Albany, OR 97321. 


PROJECTION Tv... convert your 
TV to project 7 Foot picture ... 
Results equal to $2,500 projector... 
Total cost Less than $20.00. PLANS & 
LENS $16.00, Illustrated information 
FREE. Macrocomaa, Washington Cross- 
ing, PA 18977. 


CONVERT auto to HYDROGEN op- 
eration! Generate hydrogen fuel. Plans 
and Instructions - $10.00. RDA, P.O. 
Box 873, Concord, NC 28025, 


NIGHT VISION DEVICE PLANS. 
6,000 word illustrated manual with 
supplier index shows how to build low 
level light amplifying device for night 
viewing, $15.00 M.O.. Fantastic Re- 
search, P.O. Box 96568P, Cleveland, 
OH 44101. 


WHAT? ME 


MAKE SAUSAGE 
WHY NOT? 


CURING an lllustated 227 page book written t 

Gan Mlustated 27 page book written M 
a sausage maker for home use, over 100 recipes. 
S supp ty, pas bo book kine Colt ment, eyes, 
easing Fifialo, NY 1400 Dept 1 


BE YOUR OWN POWER COMPANY. 
No matter where you build. All you 
need to know about the revolution- 
ary new 12 volt technology to power 
your home. Fully illustrated 3 book 


set THE WILDERNESS HOME POWER- 


SYSTEM And How To Do It. Mone 
back guarantee. Send $10.95 (Calif. 
res. 11.61 - Canada & Foreign 
$12.95) Ppd. to TWHPC, Inc., 45501 
Highwa 


CA 95454. 800-842-1691. 


Enjoy free heat & power, Send for 
energy Encyclopedia, Complete list 
of Mig., cost, specifications, on all 
alternate sources of energy - Plus 
Booklet of Plans avaliable for do-it- 
memes —4.00 
oy d SE Service 
14A Hughey Nashua, NH 03060 


o1 N., Box 732, Laytonville, | 


IRD SKYCASTLE 


ey Dads, been wanting 
) build your kids a really 
ice birdhouse? Well here 
; a unique modern de- 
gn, 32 room skycastle 
ju can build them. Plans 


3.00. R. W. Hardin, 
501 Jessie Ln., Pasa 
ena, TX 77502 


Ss 50 fl 


Channeb | 


i a 
Satellite! "a 


. Better than Cable . 
'"Ünbleeped'' shows, nightclub 
acts, Free ''pay TV" meti. 
Worldwide sporting events , 

MO Blackouts! . . lal 
clear reception, Super color! 
4 TW like never before... Send 
2310.00 Today for complete in- 
formation, design plang and 
regulations, 


SPACE COAST RESEARCH 
Box 442. Altamonte Spgs., FL 32701 


SECRETS! 


ALTERNATOR Secrets! Gat high power at 
| 110 volts from auto alternator! j 


, regulators, 
power plant, more! only $4.00 EXCELLENT! 
INVERT 12 volt DC into 115 volt AC 60 cycle. | 
Perfect for windmill systems. Learn how they 
work, who makes them, where to get free plans. 


ex 


RUN THREE PHASE MOTORS ON SINGLE 
phase power! Three reliable methods. No 
motor rewinding. Learn three theory, 
with capacitor values. only $3.00 BARGAIN! 
SAVONIUS ROTOR WINDMILL— Reprints of 
original patent, engineering article by inventor 
and more. Includes on 5 kw p 
rotor being built in Illinois. $4.00 RARE INFO 


LINDSAY, BOX 12-SD, BRADLEY iL 60915 | 


SCIENTIFIC SYSTEMS INC., 
vw al last offers in kit or completed form 
a unique products as; Nightime vision dë- 
eS, Super sensitive directional mikes, low 
d high powered lasers, micro-mini-vQice 
: nsmitters, ultra sonic devices, super high 
itage generators, intrusion and sensing de- 
.85, Screntific personal protection items, 
d many other hard to find products. Send 
-00 for catalog: SCIENTIFIC SYSTEMS INC. 
pt. 31, Box 716 Amherst, NH 03031 


JRAIN » IRRIGATE 
SIRCULATE « SPRAY 


eavy-duty rustproof ball- 
aringpump.Stainiess : 
.aft.1 HP 1200 GPH 60° high Wi 
3000 GPH 25'well. 5200GPH n max.1!4" in. 
out. Beltor direct drive. Use 44 HP or larger. | 
ney back guarantee P'pd cash with order $19.95 
ABAWCO Box 35,BelleMead,N.J. 08502 


SAVE! BUILD YOUR OWN 
ae. POWER TOOLS | 


SAVE 
0 METAL PARTS KITS AT 
O FACTORY DISCOUNT PRICES 
$500 € 1!8-in. BANDSAW 
e !2-in. BANDSAW 
è |0-in. TILT/ARBOR SAW 
e 9-in. TILT/TABLE SAW 
e SPINDLE SHAPER 
OMB. DRILL PRESS LATHE ge 
6-in. BELT SANDER 


$ FROM $32.99 TO $119.99 
ured in Popular Science, 
Led. Sold for 33 years. 78,000 
Ftion guaranteed. Send 
Bt cl. postage prepaid) stating tools wanted, 
log included. Or, send 50¢ for Catalog! 
GILLIOM MFG., INC. 
Dept. PS-1, St. Charles, Mo. 63301 


Mechanix Illus- 


in use. Satis- 


$3.00 each for plans | 


LASERS UNLIMITED 


e CONSTRUCTION PLANS — with 
parts sources 
40 Watt CW COs Laser ........$8 
6 
6 


100 KW Nitrogen UV Laser .... 
Helium Neon Gas Laser ....... 
Solid State Laser Rifle ......... B. 
ollie State Laser Pistol . 6 
è COMPLETE ITEMIZED “LIST of all 

laser companies with addresses, phone 

numbers and eee SANCTE 


- m mw wm. 


sd. p WATISRRRCOGMEU ER EU .00 
e LIST OF BOOKS, "REFERENCE DATA 
AND GOVERNMENT INFORMATION 


on latest laser developments — auto- 

matic updating available ....... $4.00 
LASERS UNLIMITED 

Dept. L1, Box 716 

Amherst, NH 03031 


712 HOME CRAFTSMAN 


_ CLOCK MOVEMENTS and Accessories 
Catalog $1.00 (refundable). Elcraft, 
POB 1521-CF, Huntington Beach. CA 


woop . 


Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument kits, Tools... discount 
prices, Hard-to-find hardware, 152 
Page catalog 50c, Craftsman, Dept, 
BX-19, 2729 Mary, Chicago, IL 60608, 


"GETTING Started in Stained Glass” 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


CATALOG FULL-SIZE FURNITURE 


nal, Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dept. CS-79. Evanston, IL 60201. 


OUR BUSINESS I$ HARDWARE for 
furniture and lamps, The source for 
special items. NE $1.00, Paxton, 
B-28, Upper Falls, MD 21156. 


FURNITURE PLANS. Save Hundreds. 


No Special Tools Needed, Complete 
Selection $5.00. Woodesign, Box 3361, 
Lantana, FL 33463. 


1600 CATALOGS listed and  de- 
scribed. Sources for everything imagin- 
able. $3.00, MASTERLOG, Box 24413E. 
Oakland, CA 94623. 


i TANA) ventenne pe’ 


1 CATALOG , 
i eoe amd $i! 
checkerboards, broad choice , | 
| wood band & art inlays. tilus- 
trated in full color — at rea- | 
| sn sonable how to create | 
beautifully goes furniture, bond | 
| exotic veneers simply, instantly. Catalog 
shows simplified I eon a coment method | 
you learn fast. . 
| 2 tout MORGAN’ e e A E al | 
[1123 Bardstown R Rd., Louisville, Ky. 402047 


OLD-FASHIONED 
ROLL-TOP DESK 
FULL-SIZE PROFESSIONAL PLANS 


At last! Plans for 
authentic u^ Top , 
Desk, Easy to i 
#139 Double Pedestai 
Desk, 30" x S2" x ra 
high. #140 Roll Ton E 
Unit adds 14” to hgt. 
Both single and 
double curve end 
panels on drawing. 
EACH plan $7 or $14 
for both. Mailed Ist 
Class ppd. SATIS 
FACTIO GUARANTEED! 
FREE WITH ORDER—Catalog of 150 full-size 
pes Early Amer., Medit., Spanish, Modern, English 
urniture. CATALOG ONLY 31. 00, refundable, 


FURNITURE DESIGNS Dept. 50-19 
1425 Sherman—Evanston, Illinois 60201 


Wooden Toy 


Patterns Catalog 


OVER 200 DESIGNS 
FREE PATTERNS & WHEELS 
WITH CATALOG PURCHASE 

OHLY 31.00 REFURDARELE 

Aloe - Built Toys & Crate: 

2907 Lake Forest Rd. 

, Ca. 35730 


12A FOR THE HOME 


Le ——————— BJaeÓ——————— ee X3 
AMAZING wood heater - automatic 
forced air - heats entire home - 2 
models from $269.00 - Write: Box 3, 


| Rockton, IL 61072. 


H 


TAX RELIEF! pre YOUR INCOME TAX 


ELF-EMPLOYED OR IRE 
AN DO THIS! YES IT'S LEGAL, EASY, 
FOR THOSE WHO KNOW HOW. LEARN 
HOW FOR YOURSELF. PROCEDURE 
BOOKLET $10. | 


Kaziouski Tax Thunder 
4234 CHESTNUT ST. 
PHILA, PA. 19104 


13 TOOLS & MACHINERY 


Stops 
Plans 
South- 


SAW BRAKE, Electronic -= 
Blade in Seconds. Inexpensive, 
$5.00: Retsome, 12836 Birrell, 
gate, MI 48195. 


LATHE Catalog, $1. 00. Woodworking 
$1.00. Shop Supplies $1.00, Campbell, 
1424 Barclay. Springfield, OH 45505, 


— 4" METAL Cutting Lathe $66.80. 
91146. 15048 Proctor, Industry CA 


SMALL FOUNDRY Furnace, Sup] lies, 
Free Literature. Pyramid Products, 
Dept, M, 3736 South Tth Avenue, 
Phoenix. . AZ 85041. 


^X. BANDSAW BLADES. Any Size, Free 
Catalog. Bandsaws, 8921hy49, Sonora, 
CA 95370. 

VERTICAL MILLING MACHINE $890. 

INDUSTRIAL Lathes, Drill Presses, 
Discount Prices, Free Catalog, Bear 
Instrument Co., P.O. Box 6461, Beau- 
mont, TX 77705. 

STAINLESS STEEL screws, nuts, 
washers. Sizes #0 to 2/ Diameter. 
Free, 10 page, illustrated Price List. 
Fastening Products, Box #1518, Chel- 
tenham, PA 19012. 


CUSTOM WELDED 
BAND SAW BLADES 
Welded to length. Metal 
cutting 7¢ per inch. 
Wood cutting 6¢ per 


inch. 36” . M" . l5". 
cos Eo ne chg. 


DU-ER TOOLS 
5448 Edina Ind. Blvd. 
Minneapolis, MN 55435 


NOW YOU CAN OWN A 


45° FLEX EXTENSION 


ed your POWER WRENCH | 


or HAND DRIVER 
* Better than a Universal 
Joint. 

* Full Control-NO wrap-up! 
* Gets around obstructions. 
Satisfaction Guaranteed 
36” Sq. Drive $9.50 ppd. 
Wo" Sq. Drive $10.50 ppd. 
Order both for a FREE Tool 


surprise, 
(Add £I per order for hnedlg.) 


From the makers of 
Nu-Thred Files 


N 4 
2 Mulbe St. 
e JAW MFG sz 


large zipper top, 
reinforced bottom, dark green | 


Side pockets 
web handles, 
color 
6" x 6” =x 18". 

Outside Continental U.S.A. Add $2.00 


with snaps, 


154 ENERGY SAVING 


CUT ELECTRIC BILLS: Thoughtful 
application of these complete instruc- 
tions for power factor compensation 
could reduce your bills by as much as 
half, $5.95 to TARA, Box 3630, Dept. 
PPS, Minneapolis, MN 55403. 


UNDERGROUND HOMES 1979 - The 


low maintenance 
the future. Our booklet 
contains advantages and disadvantages, 
helpful building ti and six different 
home plans, Send $5.00 "refundable on 
to: Underground Homes, 
1346-5, Portsmouth, OH 


SAVE HEAT 


WITH 


BEEP -BEEP 


Do your kids leave the doors endisesiy 
open, heating the yard? SOLVE TH 
| now. Only y Piehelt it 


se Haec A PES FEIER teen, 06407 
15B ALTERNATE ENERGY 


WATER Storage Tanks - Life Time 
Fiberglass - 100 Gallon to 6000 Gallon 
Sey onl Write: Box 3, Rockton, IL 


HYDROGEN - Electrolysis Generator 
pans. $10.00, L, Spicer. Lineville, IA 


SOLAR-BLIND Window Air Collector. 


Instructions, Catalog, $3.00. Mill 
House, Box 512, East Greenbush, NY 
| 12061. | 

SOLAR Window Heater. Build for 
under $50.00. Send $3.00 for plans. 
Sunergy, 21 Savole St., Bedford, NH 
03102 a 

“SOLAR ENERGY FOR THE LAY- 
MAN", Easily Understood Book, Send 


$2.00 to Energy Information, P.O, Box 
331, Alden Manor Branch, Elmont, NY 


SOLAR BOOKS 


First time ever all mt books on 
solar energy available mall from a 
s drag Send our com 
pr | 7 solar 
energy conversion tables and detailed 

of most books. Send $1.00 
for calo, Refundable. | 
BOOKSTO epi P-102, 4525 


“FREE HEAT from WASTE OIL 


Any kind of dirty oil 
from diesel fuel to gear | 
lube. Install easily in 
your ceca stove or 
furnace. Smokeless, 
odorless, and soot-free. 
ints A 00 to 


v, Dept P, Bor 1148, 
nn, Dept P, Box 1148 
Fort Benton, MT 59442 


| 150,000 
$175.00 


LUXURIOUSLY STYLED LCD 
timepieces from UIT-a prime manufacturer 
of high quality electronic digital watches. 
These five function watches are water 
resistant and highly shock resistant. They | 
are accurate to within five seconds per month | 
lone minute per year), 
Clearly visible in bright sunlight with 
| internal lamp for night viewing 
Ten- Five -One Warranty I! 
* TO yr. warranty on solar cell 
*5yr. warranty on rechargeable batteries 
‘lyr warranty on watch module. 
| $$ LOW PRICE" $$ 
These beautifully crafted timepieces are now 
| available at the amazing low price of only 
| $52 each, including postage and handling. 
Both models available in stunning gold- 
tone or silvertone finish with link or mesh 
band. Specify men's or ladies. 
| ORDER YOURS NOW: Il == 


"Other styles available Free brochure. 


TO ORDER: Send check or money order 
to Robert Ward's Mail Mart, 108 N.E. Moody, 
Burleson,Tx. 76028 . (Tx. res. add 596] 
Allaw 2-6 wks. for delivery 
TRIAL OFFER---If not completly satisfied, 
return undamaged watch within 30 
4 days for full refund. 


17 BURGLAR/FIRE ALARMS 


SILENT auto alarm installs to 12 
volt battery. Transmits coded signal 1% 
mile. #500 !4 watt - $129.95, #101 
1 watt - $159.95, Dealers welcome. 
Security Center, Dept. 15, Box TM, 
Bay Shore, NY 117068. 
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QUALITY Burglar-fire alarm Equip- 
ment At DISCOUNT  Prices!! FR E 
Catalog!! Steffens Alarm Supply, Box 
624G. Cranford, NJ 07016. 


COMPLETE SELECTION of Burglar- 
Fire Alarm Systems and Parts. Free 
Catalog. Emel Electronics, Box 146- 
EW, Sh effield, MA 01257. 


PROFESSIONAL ALARM EQUIPMENT 
And Supplies at Wholesale Prices, FREE 
CATALOG, CAPCO, Box 5980PS1, In- 
cline, NV 89450. 


719 MOTION PICTURES 


SUPER B, Videocassettes and 16mm 
full length features and digest films in 
color and black/white, Rock movies, 
Jack Nicholson, Sherlock Holmes, 

art, Selznick, hundreds of titles. Free 
illustrated "rer 
PS, South Bend, 46634 


VIDEOCASSETTE - SUPER 8. 16MM 


ity format, Cinem 
es 


P 
ter, CT 06412, (203) 526-9513, 


New bargains 
on old movies. 


Chuckle at Chaplin in "Easy Street", 
laugh at Laurel and Hardy in "Big 
Business'' or tour a Zeppelin (and 
see its destruction) in "The Hinden- 
burg’. Any or all three for half-price 
during our current sale. Terrific 
films and bargains at no risk: If after 
receiving any item you are not 
satisfied, return it to us within 10 
days. We'll allow you full credit on 
some other purchase or give you à 
full refund. $1.00 brings details plus 
film catalog or video catalog alone. 
Write: Blackhawk Films, 

Dept. 4709, Davenport, lowa 52808. 


19A COLOR SLIDES 
TRAVEL Colorelides, 


Worldwide Cat- 


alog $1.00. GAF, 742T7-S Washburn, 
Minneapolis, MN 55423. 
21 HOBBIES / COLLECTIONS 
COLLECT Military Medals, List 50c, 
Vernon, Box 387PS, Baldwin, 
11510. sis 
22 JEWELRY 
COLORFUL 48 Page catalog of fine 
jewelry. $1, refundable. Russo, Box 


1106-PS, Wayne, NJ 07470. 
22A WOODCARVING 


| e Make duplicate wood carvings, 
HOBBI CARVE quickly, easily. Create art 
! v. o:6.. ^4 Objects, gunstocks, figurines, 
'1 etc. Wo skill needed, Great 
: fun. Easy profit. Just trace 
any pattern, Write for info | 
PLUS "How To" booklet 50°. 


E "IE KURT MFG. CO. 


| Woodcarnng Machmery 
4 Te Mole MN SEAT 


EL 


23 MINERALS & 


PRECIOUS STONES 


TEXAS Stones. Minimum size nickel. 
£1.00 postpein, Box 602, Mertzon, TX 
76941 


25 FORMULAS, PLANS 
ETC. 


5000 MONEYMAKING Formulas - Cat- 
alog / Manufacturing Secrets $1.00 
(Refundable); GWA6, Box 193, Brook- 
field, WI 53005. 


26 SCIENCE & CHEMISTRY 


“LASERS and  Holograms'', 
with PLANS $2. SAVE $2,000, Make 
INSULATION, $2.  Astralbooks, Box 
901, Foneswood, VA 22461. ds 

NEGATIVE ION GENERATORS, (Fas- 
cinating details - $1.00.) Golden 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. 

ECONOMICALLY Priced-Apparatus, 
Chemicals, Discount  Catalogue-$1.00. 
neal Labortories, Manitowoc, WI 


ECONOMICALLY Priced! Scientific 
Supplies, Catalogue $1.00, Starr Scien- 
tific, 916 Madison Street, Manitowoc, 
WI 54220. 


174 | POPULAR SCIENCE 


Box 1576- | 


| ture, 


*SEVEN LASER PLANS - $8.00* 
*WELDING BURNING LASER - $9.00* 
*EIGHT LASER - SHOW PLANS - 
$19.00* 

*LASERWARS SABRE - PISTOL - 
$6.00* 


*INVISIBLE RAY PISTOL - $6.00* 
*LASER TELEVISION PLANS - $5.00* 
*PROGRAMMED uu COURSE - 


$8.00 
*300 PLANS - PARTS CATALOG - 


EE Solaser, Box 
(PS17), Claremont, California 


Li 


NEW 176-page catalog listing thou- 
sands of chemicals, glassware and lab 
equipment. Send $1.50 to: Merrell 
Scientific, 1665 Buffalo Road, Roches- 
ter, NY 14624. 


CHEMICALS, apparatus, project 
books. wide selection. Catalog $1.00. 
Send to: Pioneer Industries, 14a Hugh- 
ey Street, Nashua, NH 03060. 


FLEXIBLE MAGNETS. Experiment, 
Invent. Many Uses. Linear Motors, 
Latches, Tool Holders, Briefcase Clos- 
ers. 9" x 3" x 0.030" Sample 
$2.00, Hyrax. Inc. Box 2429, Boston, 
MA 02208. 


DIAMONDS, several tiny CRYSTALS 
manmade from GRAPHITE, plus litera- 
$10.00, DIAMOND, Box 1533, 
Provo, UT 84602. 


AMAZING ELECTRONIC 
"m PRODUCTS ^^ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
: ECTIONAL MIKE- UNSCRAMBLERS - GIANT TESLA -Se 
TUNWAND-TV DISRUPTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION hi Hed 


CATALOGS Dept. FE, Box 714, Amhemi, HH 03011 


LASER 


FR Price Sheet - 
1015, 
9171 


Plans for Build- 
" ing—$2.75 each 
INVISIBLE FORCE 
FIELD—$2.00. MOON 
MAN ROBOT—$2.00 
Horoscope— $2.95. 
LASER COMMUNICATIONS .......... 95 
MAGNETISM and its effect on the 
of super Science Projects se. 
WANTED: SCIENTIFIC PLANS! 
JACK FORD SCIENCE PROJECTS 
PO Box 948A, Duluth, GA 30136 


27 PLASTICS 


CASTOLITE pours like water, hard- 
ens like glass without heat, Crystal 
clear, colors, Embedding, coating possi- 
bilities unlimited, for industry, labora- 
tories, craft work and gifts. Reproduce 
your designs with a variety of mold 
materials, Profitable, Illustrated Manu- 


p 


al Catalog $1.00.  Castolite, Dept. 

T9A/PS, Box 391, Woodstock, IL 

60098. 

29 LOG CABIN & — 
HOME BUILDING 


BUILD LOG CABINS, Rustic Furni. 
ture, Fireplaces!!! Complete Manual, 
$ "A'-Frame Plans, $2... House- 
builder's Carpentry Handbook, 
Guaranteed . Bilder, 956 Springdale, 
Atlanta, GA 30306. 


| 81 NURSERY SUPPLIES 


WANT Greatest Chao "Working 
For You? Write: Ginseng, Flag Pond, 
TN 37657. 


32 REAL ESTATE 


FREE CATALOG - Missouri Ozarks. 
Write or call: Graven Realty, Inc., P.O. 
Box  3B85PS, Seymour, MO 65746. 
(417) 935-4041 


FREE CATALOG! All Types Property! 
Photos! (12 States.) SAFE-BUY Real 


Estate Agency, Inc. Box 589-PS, Little | 


Rock, AR 72203. 800-643-8341 


. NEWI FREE! Big Spring Catalog! 
Over 5,400 country properties de- 
scribed, pictured! Land, Farms, Homes, 
Businesses, Recreation, Retirement. 
Selected best thruout the U.S.! 
700 offices, 43 states All Across Amer- 
ica! Yours FREE from the World's 
Largest! STROUT REALTY, INC. 7 5. 


Dea een Dept. 5810, Chicago, IL 
6060 , 
CALIFORNIA - 21/, acres, $48.00 


month, No Down. Owner, 
7131 Sia a Canoga 
91307 


Suite 554A, 
Park, CA 


LASER OR PHASER PISTOL — Complete - 


Live Sea Horses aquarium 


Over | 


“CANADIAN Country Properties." 


6 Issues 


Canada Maw 1 


ee wat don ^ SPRING CATA- 
LOG! Over 2,600 Top Values Coast to 
Coast! UNITED FARM AGENCY, 612-PS 
West 47th, Kansas City, MO 64112. 


^ “CANADIAN counnar BR Properties.” 
Our 63rd year. Catalogue - 6 Issues 
$2.00, Tax Sale Service * Suite 404-PS, 
B5 Bloor Street East, Toronto, Ontario, 
Canada M4W 1B5, 


Sa 


OWN ^ OWN CANADIAN LAND FROM $47.00 
AN ACRE, Properties across Canada 
ayments, Cottages, hunting, fish- 
vestment, Free Catalogue. 
Estate Lang, Dept, 22C 
To ronto, Canada 


(Offer Sol in 
Mike Gauthier, 
9550-A- 9550-A-Gallatin, , Downey, CA 90240. 

^ GOVERNMENT L LANDS - from | $7. 50 
Acre! "Buyer's qne ...plus nation- 
wide listings - $2.00. Surplus Lands, 
Hos d 19107-FA, Washington, DC 


CALIFORNIA Acreage. 
down, $20.00 monthly, 
Los Angeles 980035. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


Lots, $20.00 
Box 35291, 


IMPORTED 
LOCK BLADE 
KNIFE 
ONLY $295 sach 
9" Overall Length Flips 
5” When Closed open in- 


stantly and 


e Opens instantly locks auto- 
e Sharp and prevent atei. 
Tough dental closing. 

e Stainless nage ty jel 

"en tough stain! 

Steel Blade sten Daun for pee 
liable use and hard, 

Not for sale long service, Money 


back in 5 days if not 
satisfied. Send $2.95 
5£ to cover post- 

age and handling. 


P WESTBURY SALES CO. 
P.0, BOX 434, WESTBURY, N.Y, 11590 
DEPT. L-1-PS 


CAMPING 
EQUIPMENT & TENTS 


CAMPING Equipment. 1000 Quality 
Items, Discount Prices, Campmor, Box 
407P. Bogota, NJ 01603. 


BACKPACKING Camping, Free Cata- 
log, Dept, 10, West Fork, Lakefield, 
MN 56150. 


35 AQUARIUM SUPPLIES 


Includes 6 adults and up to M) ponies fram preg- 
nant mule, murine sali, fund, sca horse tree, sca 
shells, coral, silica sand, live snail, live plant » 
and instructions. 

BEGINNERS KIT: 4 aJulis ond up to ponies 
Irom pregnant malc, salt, food, amail, plani and 
imaructions. &3.98 

LARGE 


from 2 pregnant males. $11. 
AN kits aem popid. Vin Ar Mas Live Delivery Gmarenired. 

Saa Horses, inc., Dept PS 19, Box 2096, Coral Gables, Fila. 33134 
p—€————————————Á——À—  — 


38 BIRDS & ANIMALS 


FOR PLEASURE AND PROFIT 
“PRODUCE AND SELL” —tells how 
to produce Bobwhite Quail and 
where to sell them. 
“SPORTSMEN & GAME BREED- 
ERS CATALOGUE" —complete 
line of low cost quail breeding 
Ke olay —price of quail 


39 EARTH WORMS, 


CRICKETS,FROGS 


GREY Nightcrawlers - 
Free Literature,  Fain's 
Edison, GA 31746, 


^ FREE Literature — We ‘each You 
To Raise, Sell Fishworms,  Crickets, 
12-inch African Worms, Carter Farm- 
12, Plains, GA 31780. 


EARN Money raising  fishworms! 
Backyard, garage, basement, Free in- 
structions, startling market facts! Oak- 
haven-121, Cedar Hill, TX 75104. 


Raise / Retail, 
Angleworms, 


286 | 


NIGHTCRAWLER identification card 
- Latest information on surveillance 
and capture, Send $1.00 to Wormleys- 
burg Worm Works, P.O, Box 443, 
Wormleysburg, PA 17043. 


42 FIELD GLASSES, 
TELESCOPES 
FREE Catalogue! Thousands War 
surplus opti bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 


Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


43 GOV'T. SURPLUS 


GOVERNMENT 
$1.50/ Acre! Investment! 
Farming! Exclusive Buyer's 
Complete Information! 52.00! 
Back Guarantee! Government Land Ser- 


vices, Box 399776-Pl1, San Francisco, 
CA 94109. 
1979 SURPLUS Army, Navy store 


64 page illustrated catalog. Sen 
$1.00, Ruvel, 3037 North Clark, Dept. 
M1, Chicago, IL 60657. 


MILITARY And Industrial "Surplus. 
Send 25c for rane he - deo. 5700 
N.W. Hwy., Chicago, IL 6 i 
GOVERNMENT S T ul in Your 
Area, Ho, ere, Send $2.00, SUR- 
PLUS, 30177- PS H QUARTERS 
BUILDING, Washington, DC 20014. 


"GOVERNMENT SURPLUS  Directo- 
ry." Buy 250,000 items (including 
jeeps) ...low as 2c on dollar! Most 
complete information available - $2.00, 
SURPLUS DISPOSAL, Box 19107-FA, 
WASHINGTON, DC 20036. 


^ JEEPS . $59.3011 - CARS - 33.801! . 
450,000 ITEMS - GOVERNMENT SUR- 
PLUS - MOST COMPREHENSIVE DIREC. 
TORY AVAILABLE tells how, where to 
buy - YOUR AREA - $2.00 - MONEY- 
BACK GUARANTEE - Government In- 
formation Services, Department Al, 


| Box 99249, San Francisco, CA 94 94109. 


^ DISCOUNT, Vietnam Boots, Fe Fatigues, 
Helmets, Jackets,  Parkas,  Canteens, 
ks, Knives, Machetes, 
Catalog $1.00 (refundable). 
Dixie Military SAEPIUS, Box 8149-PS, 
Nashville, TN 3720 


JEEPSI $49. 30. ai 000 Items! Buy 
in Your Area! How! Where! Profession- 
al GUARANTEED Surplus Directo a 
$2.00, Buy Government Lands Guide - 
$2.00, Government  Oil-Gas Lottery 
Guide - $2.00, GSURPLUS, Box 2009- 
PSM, Syracuse, NY 13221. 


DA 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


POWERFUL Body Fasti 
Free Information. American Powerhouse, 
Box 667T, Minneapolis, MN 55440. 


——sái RP P MM ——MÀ 


46 PROFITABLE 
OCCUPATIONS 


A SE 
FREE catalog, Repair air condition- 
ing, refrigeration, Tools, supplies, full 


instructions. Doolin, 2016 Canton, Dal- 
las, ' TX 75201. 


^ FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains, GA 31780. 


GROW 25,000 pounds ourmet to- 
matoes annually  - hydroponically. 
p business, loca 


$1.00 for 
Hydroculture, Inc.. “Dept. 
1855. Glendale, AZ 85311. 


HOW To Make Money writing hori 
paragraphs. Information free. Barrett, 
Dept. C86B, 8 South Michigan, Chicago 


608603. 


MECHANICALLY INCLINED INDIVIDUALS 
— WANTED 


Assemble electronic devices in your home. 
Get started in spare time. Experience, Know- 


ledge or Investment Not Necessary. Expe 
big profits: $300 - $600/Wk. Possible. Write 
| for free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33585 


47 BOOKS & MAGAZINES 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds, Free - 
vealing details, Counseling, Box 389- 
SP12. Tustin, CA 92680. . 

stocks, bonds, 
No-nonsense : 


^ NEW — What are 
investments, savings? 
Money Market Language answers ques- 
tions. Satisfaction guaranteed. nd 
$2. MML, Box 251, Park Ridge, IL. 
60088. = 
CLOCK and a Repuring Books, 
Tools, Mate Free talog. 
Box TTBAA, 


American, 
Grove, IL 60021. 


== 


Fox 


ALCOHOL BOOK - Monzert's Practi- 
cal Distiller - Detailed Instructions - 
D s - For Constructing Stills for 

ucing Alcohol. $12.00 - to - Tech. 
Ent.. P.O, Box 404, Westhaven, 


“STRETCH YOUR DOLLARS™ New 


. “How to Save Mone 


eve ing 
Se $2.95 + 50c handling, i 
Books. Box A, Greenbrier, TN 3707 3. 


eg “end 
nderground Homes, P.O, Box 3026, 
Norman, OK 73069. 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat- 
alog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 4804 


^ FUNNIEST Political . Ethnic Joi Jokes. 
Pocket Version, $1.00. — Jokes, 
Box 233, Shelton, CT 06484 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL Magic! Factory Di- 
rect to You, Giant Catalog—$1.00. 
(refundable). Hank Lee's Magic Facto- 
ry, Dept. PS1, 24 Lincoln Street, 
Boston, MA 02111. 


NEW! MENS NA magis catalog ever, ^. 
free tricks, f tricks, $1.0 
Marshall Brodlen," PO. Box 112158 
Palatine, IL 60067. 


57 COINS & CURRENCY 


HONG KONG Dollar only 10c, Uncir- 
culated cupronickel dollar. Limit one. 
Adults only. Plus price lists. Littleton, 
Coin Co., 
03561. 


3 OLD Liberty . Head ‘Nickels — Only 
31.00, Issued before 1913, Limit 1 set, 
Adults only. Plus price lists. Littleton 
COMM tron Dept. HL-2. Littleton, NH 


52 STAMP COLLECTING 


FREE! “MONEY SAVING” U.S, 


price 
list. Scotco, X4455-PS1, l 
FL 33023. Hol ywood, 


FREE! - Triangles, Space, Others! 55 
Different. Request Approvals, Baird 
Company, PS-53, Box 8128, Portland, 
OR 97207. 


U.S, 100 DIFFERENT 10c, a approvals, 
rox Box 385-5, Midlothian, VA 


MONEY! Money! Makes the world go 
around! 5 beautiful Bank Notes only 
10c from Japan, China, Bulgaria, Hong 
Kong, etc. 
selections on approval which you may 
purchase or return, Send 10c today. 
Start enjoying this fascinating hobby. 
Jamestown Stamp, Dept.  Bl19-PS, 
Jamestown, NY 14701. 


U.S. 200 different commemoratives 
$1.00! Approvals. Gordon Davison, Key 
Largo, FL 33037. 


CANADA, Capex mint only 25c, 
approvals. Rheaume, 91 Valois, Laval, 
Quebec, Canada HTM 14A9. 


FREE - - Gorgeous Mint Canada set to 

EAD for worldwide approvals. 

& Ray. 421 Graham Street, 
Helena. MT 59601. 


FREE Worldwide packet. Fenny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


S50 YEARS Old, fifteen different 
United States. over fifty years old — 
25c with approvals. Jaxon, Box C11, 
New Rochelle, NY 10804. 


EE, U.S. Mint Set 


FR . Approvals. 
Hildebrand, Box 4867, Santa E. CA 
95054. 


500 DIFFERENT Stamps for $1.75, 
Smith, 508B Brooks, College Station. 
TX 71840. 


FREE Surprise, collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 04123. 


— PENNY Approvals! Regardless Cata- 
logue! Kloster. 4164—52nd St., San 
Diego, CA 92105. 


FREE duplicate i exchange—2c ap- 
provals, en, Box 4175, Dearborn, 
MI 48126. 


SURPRISE BONUS With 100 differ- 
ent U.S, Commemoratives $1.00. CNF, 
655 Forbes, East Hartford, CT 06118, - 


50 DIFFERENT Old U.S S. between 
1861 and 1939 . $1.00. Ed Roush, 
423 Shepard, Mansfield, OH 44907. 


WOW! 110 All Different German 
lOc. Commemoratives, Airmails, Hig 


Values. Big Catalog, bargain lists. Also 

stamps from our approval service, 
which you may return without pur- 
chases and cancel service at any time. 
Jamestown Stamp, Dept.  A19-PS, 
Jamestown, NY 14701. 


| Camden, NY 13316. 


KH-2, Littleton, NH | 


With exciting bank note | 


50 DIFFERENT U.S. Stamps, In- 
cludes 1943 Flag Stamp of Occupied 
Nations. Only 25c, Approvals included. 
Willett Company, Box 338-S. York- 
town Heights, NY 10598. 


FREE! Big Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. and E.N.A. stamps. 
packets, albums, accessories and sup- 
plies, Also, fine stamps from our 
approval service which you may return 
without purchases and cancel service 
at any time, Jamestown Stamp, Dept. 
E-19-PS, Jamestown, NY 14701. 


OLD U.S. stamps on approval. Adults 


only. High values, with faults. Tremen- | 


dous savings! Rivertown, Dept, 188SB,. 
Lowell, MI 49331. 


$5.00 VALUE. 100 different United 
States Commemoratives $1.00: Bryson. 
612P White. Toledo. OH 43605. 


GRAB BAG of over 100 Unassorted 
Stamps. 
South Seas, Africa, etc. All 


10c. (ADULTS ONLY), Littleton 
Stamps, Dept. EX-2, Littletown, 


| 03561 


55 DIFFERENT U.S. Stamps! Only 
10c. Includes old issues, Commemora- 
tives, high values, airmails, plus hard 
to get $1.00 stamps - send 10c (offer 
to ADULTS ONLY) to Goliath, Dept. 
W-2, Bethlehem, NH 03574 


SEND Only 10c for Nice Collection of 
U.S, Stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet. 
Attractive price lists of other beautiful 
stamps and collectors supplies also 


included, Mystic Stamps. Dept. 55-2, 


i Progress 
| ot punation 


Set cammem ürating aviation 
ght of the U.S. space 
ouveni sheet We ll 
| Ar xamine. Buy any ar 
none. Retum the balance. Cancel service anytime 
2B: ¢ WILLIAMS STAMP COMPANY 
Send Dept 1P52 ST STEPHEN, N.B. E3L 2X6 


Send for Uus br rand nei d 


World-wide U. S. Germany Russia 
1000 $3.60 300 $280 à 300 $235 200 $2.75 
3000 14.60 6001040 à 500 560 500 875 


5000 36.00 800 2100 1000 1645 1000 23.00 
10000 95.50 1000 43.20 2000 51.30 2000 6940 


Satisfaction guaranteed. Credit for partial returns. Free 
Catalog of 3100 diff. Packets! 


R. E. ULLERY (APS) 
1016 Meridian St. Mishawaka, 


ne ee 
I ns SL uit 
ii 


Get your collection off the ground with Winged Globe, 
Statue of Liberty, The American Eagle, Abraham Lincoln, 


Liberty Bell, plus more! We'll also include selection for g 


you ta examine. Keep only those you wish to buy, return 
any others Cancel service anytime. Mail 25g today to: 
GARCELON STAMP CU.. Dept. PS1S Calais, Maine, 04619 


54 RADIO, TELEVISION 


INVISIBLE CB MOBILE ANTENNA 


turns frame of AUTO, VAN, 
WAGON, TRUCK, T to effi- 
clent antenna, FREE details: send 


stamped envelope and vehicle make 
and year. DEPT PSCA, MFC, INC., BOX 
486, EAST SYRACUSE, NY 13057. 


36c TUBES, "Radio & TV! Free Color 
Catalog. Cornell, 4217S University, 
San San Diego, CA 92105. 


a GOVERNMENT surplus 
eteers illustrated catalog 
Mes , Nahant, MA 01908. 


POLICE Scanners, Crystals. Anten- 
nas, Radar Detectors, CB's. HPR, Box 
19224. Denver, CO 80219. 


FREE Educational Electronics Cata- 
log. Edukits Workshop. Department 
784- =A, Hewlett, NY 11557. 


BUILD YOUR OWN TV CAMERA! 
Ideal for home & business 
Whether ta FUR o PROFIT, we 
Echallenpe you te the exciting held 
e! TY telecasting. Complete kit 
only $85.00. Salid-ctate. Also 
available assembled. Connects to 
üny TV set, Reviewed in thii 
magarine, August, "Th isse. 
PHONE OF WRITE FOR FREE 
ILLUSTRATED CATALOG OF KITS 
AL 402-987-3771 (hockey! 
1305 BROADWAY ST. N, 

DAKOTA CITY, HEBR. 6870) 


ELECTRONICS, 
STEREO, HI-FI 


CIA TOOL KIT Complete Schematics 
for 30 Electronic Surveillance Devices. 
$15.00. Micron Box 
118, Woodstown, NJ 08098. 


electronics, 
25c. 


ATV Tsi 


55 


IN 46544 


OWERSI 


we ry electron Ine 
4D Hemp stead & oad 

Lar waster PA 1/860 
Organs, pianos, strings, rhythms, amplifiers, 

synthesizers. Build your own custom instrument 
Also factory a31embied. 104-PACE CATALOG 52 


Dept. PS, 17 


56 RECORDS, TAPES, etc. 


OLDIES —45 
Catalog $1.00. C&S Record Sales, Box 
197. Wampsville, NY 13163. 


OLD Radio | Programs on Cassette 
Tapes, Send 15c Stamp for Catalog. 
Box #9246P, St. Louis, MO 63117. 


RECORDS - TAPES! Discounts to 
73% ; all labels; no purchase obliga- 
tions; newsletter: discount dividend 
certificates: 100% guarantees. Free 
details, Discount Music Club, 650 Main 
St.. Dent. 4-0179, New Rochelle. NY 


57 MUSICAL INSTRUMENTS 


SAVE! Name Brand Instruments, 
Accessorles, : ‘Sc handling. 
Aira NY 1170A Mahan St.. W. 


PIANO and Player Piano servicing 


and repair books, Catalog $2.00 ire- 
JUr17 e), Vestal Press. Vestal. 8, NY 


GUITAR, Banjo, Violin, Mandolin mak- 
ing materials, accessories, books, piano 
tuning kits, Catalog 25c. Guitar Cen- 
ter, Box 15444. Tulsa, OK 74112. 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed 
ments. Imported w parts, accesso- 
ries, kits, German-made violins, 
violas, cellos, basses and bows. Send 
5c for catalog. Credit certificate 


worth $1.25 enclosed with catalog. 
International Violin Company, Dept. 
AT, 4026 W., Belvedere Ave.. Balti- 


more, MD 21215. 


SCORDIONS 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 
Models for students, tesch- 


" Mii - 
A PE. ers, professionals, Standard 
‘= of Electronic, Terms. Trades 


welcome. Home Trial. Hohner 
= Button models too. FREE 
catalog and Importer prices. 
a ACCORDION CORPORATION 
5535 (PX) Belmont Avenue, Chicago, Ill. 60641 


SONG WRITERS 


58 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


POEMS " Wanted. Songs Recorded. 
Broadway - we Box 7438-PS, Saraso- 


| ta, FL 33578 


60 BUSINESS 


OPPORTUNITIES 


ENGRAVE Plastic Desk Signs, 
Badges, Jewelry. Least Expensive Pro- 
fessional Machine. Free Details. En- 
graver, P.O. Box 22809 (LLC), Tampa, 


FL 33622. 


SCREEN-printing. Learn at home 
spare time. Make money printing signs 
bumper stickers, T-shirts, more. 
On paper, plastic, glass, 

for stores, realtors, mail order, 


factories, politicians, etc, Write: Screen | 


Printing Center, 4401 Birch. 
PCCCB, Newport | Beach, CA 92663. 


LEARN profitable watch repairing 
through self study, Free information. 
Nawtco, Box TTBAC, Fox River Grove, 


IL 60021. 
DISTRIBUTORS 


Dept. 


Wanted, Amazing 
Profit Producing Mailorder Business. 
Free Details. Distributors, PS-21, Box 
1678, Florence, SC 29503. 


^ INCORPORATE $ $39.50, Every Docu- 
ment required to legally form a corpo- 
ration in your state, Free brochure. 
Legal Assoc pes, 741 Toledo-PS, Auro- 
ra, CO ra, CO 80011 


^ $800 - $1,000 MONTH Plan raising 
rabbits for us. Free Details, White's 
Rabbitry, PS, Hudson, OH 44236. 


J HOT-Stamper Prints Gold | Leaf, Per- 
sonalize everythin Print Business 
c Matches, Free Details. 
Gold Magic, POB 24986 (LLC). 
pa, FL 33623, 


MAILORDER R opportunity. "Start prof- 


itable home ness without experi- 
ence or dey Write for free book, 
plus detalls., Mail Order Associates, 


Dept. 616, Montvale, NJ 07645. 


--— a 


RPM Original hits. 


instru- | 


Tam- | 


ADVERTISE m. 30 Dr Rural 
Newspapers Sam Total cost 
under $20.00, Budget Ade. Box 68-U, 
Park Ridge, IL 60068. 


OVER $16.50 an hour, Spare time at 
home! Rubber Stamp industry needs 
smal] manufacturers. We furnish all 
equipment and know-how! Particulars 
free! Write: Roberts, Room RC-3-IA, 
1512 Jarvis, Chicago, IL 60626. 


^ GOLD STAMPER personalizes « every- 
thing!) MONEYMAKERI!! Free de 
seaport, P.O.B, 7295PS, North Bergen, 
NJ 07047. 


Economical 


Laboratory. Rt. 1, Box 168, 


ge, CO 81413, 
DAY Kosmaj Buying 
Free Meredith. 


Box 11216RE, Reno, IN. 8951 


VENDING Machine. No selling, 
Routes earn amazing profits, Big Cata- 
logue Free. Parkway Corporation, 
1930PSE Greenspring Drive, | onium, 


Maryland 21093. 


PIANO Tuning 
home! Free information 
Box 450327, Miami Siaa 


HAVE own — business. Make more 
money, International, Box 16386-PS2, 
Portland, OR 972168. 


MECHANICALLY 


learned LEONE 


inclined individuals 
desiring High Weekly Profits operatin 
Small Manufacturing business Without 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY IY 11235. 


WRITE catalog orders at home! 
Supplement income! RSM-P, 1117 E. 
Meadowbrook, Phoenix, AZ 85014, 


sein ER moreris ol — MR 


_ FREE Literature — Make Big Money 
Raising Fishworms and Cricke t Car- 
ter Farms, Plains, GA 31780. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder, Free 
Samples & Information: Postermatic- 
C8, East Providence, RI 02914. 


| MADE $40,000.00 Year by Mailor- 
der! Helped others make money! Free 
Proof! Torrey, Box 318FF, Ypsilanti, 
MI 48197. 


^ PLASTERCRAFT -— . Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette. 6251R Mentor Park, 
Mentor, OH 44060. 


MAIL Baby Catalogs to New Mothers 
for Big Profits! Details 25c. Volz-PS, 
Ypsilanti, MI 48197. 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School. 17050 Telfer 
Drive, Morgan Hill. CA 95037. 


$100,000 mailorder method. 
teed! A. Tucker, 4389 
Detroit, MI 48224. 


FREE Mailorder Dropship Business 
Magazine! Mailer's world, Box 1355-P, 
Sioux Falls, SD 57101 


REPAIR HYDRAULIC JACKS Free 
Details— Hydraulic Parts Supply, Dept, 
S. Box 4157, Brownsville, TX 78520. 


GOLD PLATING PAYS BIG MONEY! 
Start for under $20.00! FREE Details. 
CSC, Box  1087-PS, Manitou, CO 


80829. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable), Woodwins, Bridgewater, 
MA 02324. BEEN 3 Xe 

TAKE Catalog Orders. We dropship 
2500 Best-selling specialty products, 
Lowest below-wholesale selves, Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book, SMC, 
6061 De Soto Ave. Dept. 28-73 
Woodland Hills, CA 91365. 


WANT SECURITY? Proven Mailorder 
Plan Guarantees Results! Free Details, 
Action, Box 7702, Miami, FL 33155. 


MAKE More Money by Mail. HACO, 
Box 846, Nashua, NH 03061, 

MAKE / $200.00 + per evening assem- assem- 
bling TV PROJECTORS, No investment 
necessary, FREE illustrated information 
shows you How. Macrocomxa, Wash- 
ington Crossing, PA 18977. 


FREE Details - Start Profitable 
business making simple, unusual wood 


AM 


gifts, novelties. Easy! Everything ex- 
plained! Williams, 32B Titus, Glen 
Cove, N NY 11542. 


^ MAKE $2,000.00 Monthly Spare 


Time, Unique proven enterprise, No 
selling. No capital to start, 
brochure, Kashbuilder, Box 1132-PK, 
Indianapolis, IN 46225. 
HORSEPLAYER5! Free Booklet! 
“Unlimited Income From  Racing"', 


Elias, Box 47-M, Brooklyn 11219. 


MILLIONS in Maill Free Secrets. 
PETOA -11, Box 6226, Toledo, OH 


^ NEW Luxury Car Without Cost! Free 
OH 4561 il Box 6073, Toledo, 


mancum 


RAISE Earthworms for Us, Baker 
ner pai Box 173. Sparta, OH 
^ BORROW $25,000 interest-free!! . . 
indefinitely! Anyone! Free Report: 
oe a Box 368, Buford, GA 
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Economy! Engine Lifetime! Spare Time 
Business, (800) 448-4511, Extension 


SELL Books by Mail, Earn 400% 
Profit. Dilello. Box "109-A4, Harrison, 
NY 10528. 


^ IMPORT - Export opportunity. Profit- 
able world-wide ma order business 
from home without capital or travel 
abroad, We ship plan for no risk exam- 
ination, Experience unnecessary. 
report, Mellinger, Dept, 52691, Wood. 
land Hills, CA 91367. 


BECOME Our Mail Order Distributor 
with $150 investment, Free Brochure. 
Ppa Box D-50, Emerson, NJ 


FRANCHISE DIRECTORY 
A listing of over 600 franchises with 
description and investment required. 
$9.95, Business ers P.O, Box 
982, Lancaster, OH 43 130. 


^ MAKE $15. 00 hourly building custom 
luggage/cases at home, Huge nation- 
wide demand. Fil] mail orders. We 
supply materials, instructions . 
everything. Free details, Customcase, 
6075 De Soto Ave. Dept X-28-73, 
Woodland Woodland Hills, CA 9 CA 91365. 


— 


LEARN 
PROFESSIONAL UPHOLSTERY 
ii . AT HOME! SPARE OR FULL TIME. 
i MEN & WOMEN AL AGES! Send for 
| on E to reupholster chairs, 
+ divans, footstools, all furniture for BIG MONEY 
in spare or full time. Mo experience needed, 
me age or educational limits. We show you how 
and provide EVERYTHING needed to start: (1) 
training cowering all phases. (2) all tools and & big 
furniture kits for practice. (3)free supplies, frames and materials 
e hein TP, MU ours to keep or sell. Write lor 
- m upholstery career book. Mo obligation, no salesman will 


| MODERN UPHOLSTERY INSTITUTE, 
412 5. Lyon Si., Dept. ADM, 


FREE SHOES! 


Lx. RETAIL VALUE OVER $30 


Santa Ana, CA 82701 


" I'll show you how you 
cin earn free shoes or boots for yourself 
PLUS up to $200 a month in extra in- 
come. Show friends and nelghbors how 
they can save $15 to $20 a pair on 
high quality shoes or boots. Selling kit 
free. Write: Gordon King, Hanover Shoe, 
Inc. Dept. #307, Hanover, Pa. 17331 


be a TAX CONSULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
ness tax service, Mo bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, 1AK, N.Y. 10852 


€— ——— M — 


STICKER 


| PE 
BUM DEVICE | 


PRINTING 


Simple, Cheap, Portable. un Message in 

Minutes. Send for FREE DETAILS 
BUMPER— MAGIC 

P.0. Box 22791 (LL) 

Tampa, Fla. 33622 


s OWN your own ", 
MAIL ORDER v 
Wholesaling 
Business 


Buy at Rock Bottom | 
Below wholesale 
prices like 


bring profits of 3 
5 even 7 times 
your cost! 


[s es [s7 s] No previous ex- 


nence needed 
cape J ie fake Staggering 


Big profits im- 
mediately. Get 
orders by MAIL, 
party plan, flea 
markets, wagon 
jobbing, many 
more—we show 


ET FM a fada j 


-— — — — — T a € 
pU Merchandise Corn 
6061 De Soto Ave. Dept 237-73 
Woodland Hills, CA 31365 


i Name 
i Address " j 


—————— S i- 
a ee a Gum ee m a 


176 | POPULAR SCIENCE 


WOULD YOU | 
PUT UP 
S20 

TO START 

YOUR OWN 

BUSINESS? 


412 S. Lyon St. Dept ASX 


BIG OIL MONE 
PLUS TAX BENEFITS 


OTHERS DO EVERY MONTH IN US. GOVERNMENT 
DIL LEASE DRAWINGS. IF YOU ARE 21 AMD A CITIZEN 
YOU CAN PARTICIPATE EQUALLY WITH MAJOR | 

DIL COMPANIES IN THIS LEGAL LOTTERY. A 

$75. TAX DEDUCTIBLE FILING FEE CAN 

RETURN UP TO $75 000 ANO MORE 

IMMEDIATELY PLUS À FOSSIBLE 

FORTUNE IN FUTURE INCOME WRITE 

DEPT. 15 FOR FREE INFORMATION. 


ELECTRONIC 


ASSEMBLY BUSINESS | 


Start home, spare time, Investment, knowledge or 
experience unnecessary. BIG DEMAND assembling 
electronic devices, Sales handled by 
professionals, Unusual business opportunity, 


FREE: Complete illustrated literalura 
jon | 


BARTA, Box 2485M 
Walnut Creek, Calif. 94597 


MONEYMAKING 
OPPORTUNITIES 


61 


SELLING KNAPP SHOES IS EASY. 
Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
repeat customers, Your own hours. No 
investment, Free sales kit. Knapp 
Shoes, K-611 Knapp Centre, Brockton, 
MA 02401, 


$ MILLIONS WOW in Canadian lotter- 
ies. Tax free. Lump sum payments. 
Government operated.. Free details. 
Winfall Enterprises, Box 554, Town of 
Mount Horal, Montreal, Quebec, Can- 


$400 First Week with Ad Clocks or 
money back. Your own Advertising 
Business, Action Ad Clocks, Room AC- 
3-IA, 1512 Jarvis, Chicago, IL 60626. 


— WANT Real Money? Less Work? 
"New Easy Way to Riches" gives the 
answers, Write Norco, Box 3364L, 


| Indialantic, FL 32903. 


^ ADVERTISE in 80 Different Weekly 
Newspapers Sam Time. Total cost 
under $20.00. Budget Ads, Box 68-V, 


| Park Ridge, IL 60068. 


GET RICHI Secret techniques wipe 
out debts - bring loans, credit cards 
“overnight.” te: “Success, " Box 
29263-GM, Indianapolis, IN 46229. 


$42,400 - I made that last year ' writ- 
ing and selling my own computer 
rograms mv spare 
tells how, Details $1, BJK, Box H211A, 
Littleton, MA 01460. 


MAKE TOP MONEY in Stained 
Glass. We teach you at home in 
your spare time with completely 
illustrated Lessons, all Profes- 
sional Tools and many interesting 
projects. All this and MORE is in- 
cluded in our Self-Study Program 
Le: Everything needed to start you 
“on your way lo Success. 

R Careers Ltd. Free info 

- Pub ications Dept. Ps-19 
^33 E. Main St., Round Lake Park, IL 60073 


EARN. A STEADY INCOME 
SHARPEN 


CIRCULAR SAWS 


Professional circular 
saw sharpener sharp- 
ens saws 5” to 60”, 

rip, cross-cut, com- 
bination, dado. Easy 
to operate—accurate 
—fast—safe. Bevels| 
45°, joints, gums. 


You can profit from this 
machine. 

Thousands of Circular 
saws need sharpening’ 
every month, 


Write for detalls 
BURR MANUFACTURING 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


co. 


EXCELLENT Proñts selling 
made information by mail. Free details, 
Livwel, 4528-AC West Charleston, Las 
Vegas, NV 89102. 


Free report exposes miüllionaire'$$ se- 
ry Blueprints, #51, 453 W256. NYC 


| pro's by reading Salesman's 


| For 


time. New book | 


ready- 


GET RICHI! Secret law erases debts. 


EXTRA $$$ Any Time you need it. 
Find out how easy it is from other 
Opportuni- 

ty Magazine. Free 5-month subscrip- 
tion to new readers. Write Salesman's 
Opportunity, Dept. 153, Suite 1460, 
^^ V mensis Center, Chicago, IL 


LEARN The Secrets of Repairing 
Junk Batteries. “Fabulous Profits", 
small investment. Apex Engineering, 
22040 Bolsa Road, Atascadero, CA 


TRADE SECRETS of Booming Home 
Remodeling Business Revealed! Earn 
Tremendous Free Facts, Re- 
modler, Dept. 
Massapequa, NY 1175 


^ PREMIUM | QUALITY 
Industrial Waterless | 


COSMETIC 
Hand 


tors, Box 2 25451, T Tamarac, FL 33320. 
^ BE a Guru | Rewarding! Esoteric 


Science, Free Details. S uso Box 
509, San Ysidro, CA 9217 


^ HOW To Make Money Tr short 
paragraphs. Information free. Barrett, 
Dept. 86-A, 8 South Michigan, Chica- 
go 60603, 


MAKE Bushels of Dollars as a Home- 


— Wholesale - Catalog! Make 
Money Fast! Spare, full time. 1000 
Super-Sellers, Novelties, gifts, imports. 
Johnson-Smith, J11, Mt, Clemens, MI | 
48043. 
62 EMPLOYMENT 
INFORMATION | 
ALASKA GASPIPELINE Jobs. Skilled, 


Unskilled, $3,000 + Monthly! For Ap- 
plication send $4.00: ALCA. Box 272, 
Summerland, CA 93067. 


^. WORK — Overseas, Australia, Africa, 
South America, Europe, etc. Construc- 
Engineers, Clerical, etc. 
$8,000 to $50, 000 + Expenses paid, 
employment information write 
Overseas Employment, Box 1011F, 


| Boston, MA 02103. 


^ AUSTRALIA — New Zealand Want 
Youl 50,000 Jobs! 
Listings 2.00, Austco, 
each, CA 90808, 
. $15.000-5$50.000 +. 


Free ERSSAS -n Employment. Box 
29217-FA, Indianapolis, IN 46229. 


^ CANADA - Executive Employment 
Information - Sales /Admin. / Financial / 
Technical. Send $3.00, complete infor- 
: Box 83, Station 'R', Toronto, 
Canada M4G 3Z3. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, Woodside, NY 11377. 


64A PROFESSIONAL 


ACCREDITED 


elor, 


Ebert Profes- 
sionals Institute, Box 1651, Dept, 6S, 
Columbia, MO 65201, 


66 AGENTS WANTED 


BEAT High Living Cost - Take 
Orders for America's finest shoes from 
friends, neighbors! Easy. Profitable. No 
experience needed, Selling outfit free! 
Mason Shoes, E-456, Chippewa Falls, 
WI 54729. 


BE YOUR OWN BOSS — sell Home 
Products, Cosmetics in spare time. 
You buy wholesale, We send full-size 

ucts, Cosmetics in spare time. 
its. Rush name, address to BLAIR, 
Dept. S5JA, Lynchburg, VA 24506. 


^ SPARE TIME CASH. Sell Famous 
Hanover Shoes. Samples. sales kit free. 
No experience needed, No age limit. 
Big Commissions. Hanover Shoe, Dept. 
2376, Hanover, PA 17331, 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


HERTEL exclusive reference Bible! 
Big pro ofits! Startling 3-dimension cov- 


er! monstrator, supplies furnished. 
Top commissions plus extra bonus 
earnings! Free outfit. 


International 
: , KS 


Shoes for 3 your- 
Bronson, Dept. T-18, 
Minneapolis, MN 55408. 


AN OHIO OIL CO. offers PLENTY OF 
MONEY plus cash bonuses, fringe bene- 
fits to mature individual in your area. 
Regardless of experience, write T.D. 
Read, Pres.. American Lubricants Co., 
Box 696, Dayton, OH 45401. 


1-C, 286 Forest Ave. | 


cy. 


| Free Details. 


New Method! Strange 
| Autosuggestion, Box 24 
| WA 98507 


BIG monthly income. Do 208 ou wish to 
use or sell a plant food t i 


E 


(Est, 


— INSTANT CASH COMMISSIONS Full | 
or part time. Free Sales kit features 
America's largest line low priced B 
Printing, Advertising Specialties. 
ign, Calendars and other necessities 

daily by business people, Profit- 
able repeat order, No experience. No 
investment. No collections or deliver- | 
ies. Write today, National Press, Dept. 
905, North h Chicago, IL 60064. 


— STEREO LPs $1.50. 3 samples 
$5.00. LED watches, ladies and men, 
$12.95 and catalog. Branch Distribu- 


tors, Box 22321, Cleveland, OH 44122. 
70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors, Publicitv, advertis- 
ing, beautiful books. All subjects 
invited, Send for fact-filled booklet 
and free manuscript report. Carlton 
Press. Dept. PSM, B4 Fifth Avenue, 
New York 10011. 


71A REPRODUCTION 
MOLDS | 


900 RUBBER . fiberglass molds for | 
ornamental concrete, Catalog $2.00. | 
Plycrete Mold, Elk Rapids, MI 49629. | 


72 EDUCATION & | 
INSTRUCTION 


WATCH REPAIR . . . Teach yourself. 
Save time and dollars. Free informa- 
tion, NAWTCO, Box T7TBAB, Fox River | 
Grove, IL 80021. 

EARN YOUR DEGREE AT HOME 

MO semester deadlines. No residen- 
Credit awarded for life-learning.| 
Self-directed study plan devel 
with appointed faculty. Call 213-245- 
7224 or send resume and transcripts 
to: KENSINGTON UNIVERSITY. 512 
DORE Pod Dept. 728, Glendale, CA 


METRICS ARE COMINGII Complete 
information! Details, conversion tables, 


i 


E ta! 


culinary guide. - $1.50 - MODERN] 
ieee Box 190-B8, Yachats, OR 
97498, 


FCC LICENSE. lst & Jnd Class 
Electronics Career courses by mail. G.I. 
Bill, FREE. School Catalog and Infor- 
mation. School rep will try to call. 
Write CIE—Cleveland Institute o 
Electronics. Dept WPS-41, 1776 East 
17th St., Cleveland, OH 4 44114, 


BRITISH DEGREES. Diplomas, Doc-| 
torates. Oum yours now from Lon 
don, England, Commerce, Philosoph 
Sciences, Divinity, Medicine, Over 40 
subjects. Free prospectus (Airmail 
$1.00 Refundable). College Registrar 
RE 1022 BCM-Collegiate, London 

IV 6XX, England. 

^ LEARN Sewing Machine Repairing. 
Men, Women. Lucrative profits. Gress- 
lin Correspondence School, Box 927] 
Spencer, IA 51301. 


DEGREES, Thesis Method. Srockurn! 
$1. North, Box 3388, Tulsa, OK 74101 


UNLOCK Your future. Become pro 
fessional Locksmith by spare time 
home study, $13 in an hour ssible 
All tools, equipment includ Facts 

: nd name. Locksmithing Insti 
tute (home study), Dept, 1311-019) 
Little Falls, _NJ 07424. 


COLLEGE DEGREES BY MAIL. Ge 


Bachelors, Masters. Ph.Ds, the eas 
way, at low cost, without attending 
any classes at all! Free  revenling 
details. Counseling, Box  3898-PS1 
Tustin, CA 92680, 


| COLLEGE DIPLOMAS WITHOU 
CLASSES, Accredited Decrees by Mail] 
ACSE, Northgate, Boy 
25195, Seattle, WA 98125. 

COLLEGIATE Research Papers. Al 
subjects. 10,250 on file. Improve yo 
grades! Send Hao today for 256-pag 
catalog. Rapid Delivery, Box 25918 

Los Angeles, CA 90025, (213] 

477- 8226. 

^ LEARN Dowsing, Radionics, Radies 
thesia and E.S.P. Subjects, Free Illus 
trated Catalog. Courses and uipment 
(Airmailed $2.00.) Established 3 
Years: Bruce Copen, Highfield, Dane 
hill, Sussex, England RH17 TEX, 


~ FREE Lifetime Ordination, Becom 
Chaplain, Missionary Evangelist, Bish 


op. Box  744-PS, McKeesport, 
15134. 
ELECTRONICS 


spondence. Free Grantha 
2006 Stoner, Los Angeles. CA 90025, 


^ BARTENDING-Bar Management Hor 
Study. Free Information.  Bartendir 
Training Institute, 3843-G San Fernar 
do Road, Glendale, CA 91204. 


^ LEARN WHILE ASLEEP! Astonishin 


LEARN GUN REPAIR At Home for 
Profit or Hobby, 30,000 Students since 
1946, Approv for Veterans, Money- 
back "Trial Offer, No Salesman will call. 

details, Modern Gun Repair 
School. pt PSC, 4225 N. Brown 
Avenue, Scottsdale, 'AZ .85251. 


__ WELDING TRAINING, Basic and Ad- 


TO- 12-0064 HT. Write for 
bulletin and course schedule. HOBART 
SCHOOL OF WELDING TECHNOLOGY, 
Box 79, Troy, OH 45373. 


EARN Extension Degrees in Homoeo- 
pathy,  Radionics, Botanic Medicine, 
Naturopathy, Philosophy, Psychology, 
etc, Schoo "Founded 1961. Prospectus 
$1. 00. Airmalled. Secretary PA/PS, 
Brantridge Forest School. Hiehfield, 
Danehill, Sussex, England RH17 TEX. 

MEMORY, Sleep Learning. Free Pub- 
lication, DLP, Box 487, Anaheim, CA 
92805. 

^ SPACE Colonies. Information Free. 
Write: Fort Stilson, 914 N. Mozart 
Street, Chicago, IL 60622. 

LEARN Auctioneering, Free Catalog. 
Col. Gordon E, Taylor. Reisch World 
Wide College of Auctioneering, Inc., 
EP ee 849, Dept. 3, Mason City, IA 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 
Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover a 
natural ability of your mind to instantly 
recall everything you see, read, hear. 


Send for free details, 
*Instituteof 
Advanced Thinking 


845 Via de la Paz, Dept. PST 
Pacific Pallsades, CA 90272 
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~ CARTOONING, 
SIGN PAINTING 


CARTOON for money ! ! | Free Book: 
CET We Box 8855, ‘Dearborn, MI 


MODERN Cartooning taught by mail. 
Write for free brochure. Cartoonerama, 
Box 263-W. Branford, CT 06405. _ 

LEARN Sign Painting - Cata- 


Free 
logue. Kaufmann Supply, Centertown, 
MO 65023. 


76 DETECTIVES 


EXCITING Career, Free Information. 
Universal Detectives, Box 8180-E, Uni. 
versal City, CA 91608. 


FINGERPRINTING — exciting scien- 
tific career, Home study course teaches 
everything, Certificate on completion. 
Many openings: p i : 
sional Investigators, Dept. FP. Box 
41345, Los Angeles, CA 90041. 


^ DETECTIVE Profession, — easy home- 
study: free tie-tack or lapel pin, certif- 
icate, future, Professional Investira- 
tors, Box 41345, Dept. CB, i 
Angeles, CA 90041. 


77 LOANS BY MAIL 


BORROW $25,000 "overnight." Any 


purpose. Kep ag indefinitely! Write: Suc- 
zess Researc ae 29263-FA, India- 
napolis, IN 4622 


LOANS at 5x / yr. 
fused, Details 
P.O.B, 724, Dept, 
IL 61041. 


NEED MONEY? 


Borrow from home, any amount, 

within 30 days. In addition vou on earn 
Unlimited Extra Income, part or full time, your 
own hours. As our Agent. No experi- 
ence necessary. We will show and assist | 
every step of the way. No gimmicks! Free 


Details: 
DEC  11t-R-1 
236 Wayland Ave., Cranston, R102920 


Nobody 
$4. 00 /s.a.5.e., cc, 
1-2T7T9PS, Galesburg. 


78 WINEMA KING 


BEER LOVERS! Brew praem and 
Puropean beer, Complete kit. Equip- 
nent. Supplies, FREE Details. Duane 
mports, Ltd.. Dept. PS19, 508 Canal 
Street, New York, NY 10013. 


Re. | 


BEERMAKERS, Winemakers, Free 
Catalog, Recipe, Finest Ingredients, 
Equipment, Service. SPI, Box TAAS, 


Chapel Hill, NC 27514. 


WIME-BEERMAKING SUPPLIES, 38 
Imported Malts Catalog. Wine Hobby, 
P.O, Box 1866, Allentown, PA 18105. 


^ WINEMAKERS — Beermakers 
Catalog, Equipment Supplies. 
tal, „Eor 68016-PS, Indianapolis, 


FREE ENCYCLOPEDIA WINEMAKING 

BEERMAKING, supplies, equipment, 
ingredients. Vynox Industries, Box 
ST498, Rochester, NY 14615. 


WINEMAKERS - 


= 


Beermakers: Free 


lustrases catalog of supplies. Sem- 
P.O, Box 12276H, Minneapolis, 


MN 55412. 


LOG FREE. 350 Equipment. Ingredients 
items. Danenberger's, Box 3276-5, New 
Berlin, IL 62670. 


^ WINEMAKERS—BEERMAKERS——Free 
Catalog. Fast Service, Larre Selection. 
E Box 7850-N, Independence. MO 


79 BUY IT WHOLESALE 


Many Free! 
Closeouts! . » Job Lots . . . 
Samples, Free details. 
gainhunters, 


REPLACEMENT PARTS, service tools 
lor Chain Saws, Small Engines. First 
Quality, Substantial Savings. | 


number for dealer inf 
Parts, Box 6329-K82, Erie, PA 16512. 


GENUINE Indian Jewelry /Handcrafts, 
Below wholesale! Details $2.00 
fundable), Lange/PS 6031 N 
Phoenix, AZ 85014. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES | 
RUBBER Stamps, Business Cards, 


Frap Catalog. Jackson's, Brownsville 
= G-100, Mt. Vernon, IL 62864, 


PRINTING 
MULTIGRAPHING, ETC. 


WHOLESALE Printing. Monevmaking 
Detalls Free. Printers. PS-21, Box 
1678, Florence, SC 29503. 


Gummed Address 
R.F.D. 2, 


84 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
Send 25e for Catalog and 
: Kelsey Company,  D3. 
Meriden, CT 06450, 


stamp outfits wholesale. 


| Free catalog. Jackson Supply, Browns- 


ville Rd, - S-100, Mt. Vernon, IL 
62864. 
SIMPLE-X RUBBER STAMP 


PRESSES, Hydraulic Operated, Electri- 
cally Heated. Sizes  5"xB8", 8B"x12",. 
Piacente Outfits. Order for 

Shipped Day 


min Guar tg 
| celved, Send $2.00 for Catalog and 


Brochure. Custom Manufacturing, Box 
211-PS, Springfield, MO 65801. — 


PRINTING COURSES 


Businesses) - Offset $T/Silkscreen 
$4/Gold Stamping $5$3/Outfts infor- 
mation included) - Catalog alone $1 


(Deductable) - Techtrades, 162T7-BN 
Pontius, Los Angeles, CA 90025. 


87 TOBACCO, PIPES, 
CIGARS 


MAKE smoking pipes. Information: 
Pimo, S19, Box 59211, Chicago, IL 
60659. 

88 OLD GOLD, JEWELRY 


WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spec- 
tacles. Free Information. Rose Indus- 
tries, 29 st Madison, Chicago, IL 
60602. Established 1934. 


| IMMEDIATE HIGHEST CASH For Old 
Gold. Platinum, Silver. Gold Teeth, 

Coins, Watches, Returned, when unsat- 
isfied. DTC, P.O, Box 1714-PS, Spring, 
TX 77313. 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
gift with Information, Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 557, Chicago, 60603. 


i 


Free | 
Continen- 


(re- | 
N, "th St., 


| CHILI - Family 
Absolutely Palio 


Platinum Wanted. 
free information write: Wilmots, 
345 S. Glassell, Orange, CA 92666. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials. Free Catalogs. North 
American, Box T-BA, Fox River Grove, 
IL 60021. 


Catalog $2. 00, 
^ S. Drawer 8-A. Milwaukee, WI 


GIFTS 


FREE Gift Catalogue. Write: DECY, 
PO aiii 242, Howard Beach, 


92 MODELS——SHIPS, 
CARS, PLANES, ROCKETS 


NEW! Ship Model kits, Doll House 
Furniture kits, construction materials, 
books, tools, engines, motors, 
fittings, Free illustrated 96-] ace cata- 
Bliss & Co., pt. 
Dedham, MA '020 6. 


94 FOR INVENTORS 


NONPROFIT foundation M inven- 
Free 


Iowa, Colorado Springs, CO 80909. 


Application Instrvction 
Book and Kit. Save hundred 


INVENTORS: Free information on 
offering your invention for sale. Kes- 
sler Sales Corporation, C-71-FI, Fre- 
mont, OH 43420, 


REGISTERED PATENT ATTORNEY. 
Mail Service. Applications and 
Searches, Box 392, Millwood, NY 
10546. — 

LEGALLY Protect ideas 
ffice and sel 
Invention 
NYC 


El Paso, TX 79935. 


FREE  Catalo Inventor's Book 
Store, 5175 Sinciair Bldg., Fort Worth, 
TX T 76102. 


^ CORPORATE CONSULTANTS in all 
aspects of new product development - 
now available to private individuals. 
Designer's Choice, Inc. Box 
148B, Oakland, NJ 07436. 
^ PATENT LAWYER Serves Inventors 
d orca Box 405, Medfield, MA 


soe IDEAS INTO CASH! 


A. Prevent Others from Stealin 
B, Step-by-step Patent Instructions | 
C. Avold Thousand Dollar Mistakes 

D, Gig Profits from Small Ideas 


| Successful Inventor Reveals lv cp ud 
Cash in en your Invention. 224 


Your Ideas 


Moneyback 
Rush $3 +50¢ postage to: 
1886 W. Holden 2261-P5, 
32809. 


95 IN VENTORS WANTED 


p ÀÀÁT—Ó———Áü— a TL —— M M Àá— Rm 

INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you. Kessler Sales Corp., C-71-IW. 
Fremont, OH 43420, 


IDEAS, Inventions, New Products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universities, compa- 
nies with feasible concepts. Write for 
Kit-PS, 12th Floor, Arrott Building, 
Pittsburgh, PA 15222. 


^X MANUFACTURER Seeking Inventions, 
Advantek, Suite 1000. 1100 17th 
Street NW, Washin , DC 20036. 


GOOD FA TING 


Guarantee. Limited Supply, #0 
BURT BROWN, 
Orlando, FL. 
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ecipe Revealed, 
$1.25. 
Groton, MA 


Smith International, 
01450. 


700 WANTED TO BUY 


$4 PER Lb. For Scrap Carbide: Stel- 
lite $3. Larry Poley, (616) 979-4075, 

^ QUICKSILVER, platinum, silver, 
gold! Ores analyz . Mercury Terminal, 
Norwood, MA 02062. 


102 TREASURE FINDERS, 
METAL DETECTORS 


RE ECOVER LOST COINS, JEWELRY, 
Gold, Silver Relics. D-Tex detectors 


reject trash, but find deeply buried 


treasures of all sizes, Free Literature. 
D.TEX ELECTRONICS, 614 Easy St. 
Garland, Texas 75042. 


| World Church. Rt. 2. Goodlettsville, 


| PCH. Hermosa, 


Hollis- 


TREASURE Finder Locates 
Gold, Silver, 
erful Models, 


10839, Hous- 


FIND Lost Coins, Jew 
Treasure, Gold Nuggets, Re ics, 
Patented Detecto 


4729L N | 
85013 us 
705 MISCELLANEOUS 

NEVER SHOVEL snow again, New 
method works every time, Complete 
information, $2.00 Nosnow, 82K 
Davis, Uniondale, NY ei MEME 


P.O. Box 20005S, Salt Lake City, UT 
84120 


— CANNON KIT complete with 81/5" 
Bronze Barrel 15" bore Civil or Revolu- 
tionary War. $29.95. Catalog on all 

sizes $1.00. Cannon & carriage, 3415 
Frost Rd., Mantua, OH 44 


^ MAGNETS All Types, § Special — 20 
disc, or 10 bar, or 2 sticks, or 8 
assorted magnets, $1.00, Magnets, Box 
192-B, Randallstown, MD 21133, 


^ BOOKS on Antiques a and their Prices. 


Free Circular! Period Books, Union- 
town, PA 15401, 
———————————————————————————— — d 
7106 PERSONAL 


LEARN ABOUT WINE. Capitalize on 
wine course developed for physicians. 
GUARANTEED to entertain connois- 
seurs and enlighten novices or money 


back ,.. $10.00. Wine Guild, Suite A1, 
nd Magnolia Ave, Riverside, CA 


RECORD Telephone Conversations 
Privately — Automatically, Leave Re- 


corder Unattended, Roberts, 2618- 
eee Elmwood Bivd., Wausau, WI 


BE ORDAINED minister. $5. ped 


37072. oases 
CERTIFICATES, Documents all 
“Prag ) Guaranteed! Authentic!! Ca 


E 
3910D, New 
Hyde Park, NY 11040. 


INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box  220-F. 
Miami, FL 33168. 


ADVANCED TITLES/DEGREES Minis- 
ters, Honorary Doctorates, other Ser- 
vices available, Omnidenominational, 
Free Details. A rere nureh, 432-PS 


^ NEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 


80%. 
Lauderdale, FL 


SED career courses, Save 
2 Box 8095, Ft. 


Mo obligatien. 


m 1 E - i aut 
deck ol cords and nt bor it, You'll ba amassed $$555$1451 


| Box 281 281, Bristol CT 06010 
lm mum um um mm m m m n ad 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Jerma Arranged, Lloyds-PSC, Rockford, 


^ TRY before you buy! Rhodes Hearing 
Aids, , Dept 69-C. Brookport, | IL 62910. — 


^ FREE H HEARING  / AID D CATALOG— 
SAVE l5;——-by mail Write “MONEY- 
Love: dd 9530PS- 1 Langdon, Sepulve- 
B, CA 91343. 


HEARING AIDS 


"9 1; PRICE CATALOG FREE! 


dns SAVINGS! 
All types. Buy DIRECT & 


Finest. 
save p 
to HALF! No: os aa, Sold 
AIR MAIL on HOME TRIAL. FRE 
Catalog. Write: MONEY$AVERS, 
Dept. PS-1D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


Newest, 


JANUARY 1979 | 177 


MMACHINE 


Gravity confined man for centuries until the helicopter 
challenged its power. Still, vertical freedom has been 
attainable to only those pilots willing to make this 
machine their life's work. 

Now, the Scorpion 133 gives the weekender the same 
freedom of flight once reserved for professionals. The 
dream of a personal helicopter is a reality! 

Mr. Sikorsky, the father of the helicopter, may have 
intended his early machine to be chiefly a workhorse, but 
it quickly proved to also be a sheer delight to fly. 
Backward takeoffs, crop duster turns, cyclic climbs and 
quick stops can only be described as just plain fun. 
GREAT NEWS! Of course, fun doesn't have to be your only reason for 
An exclusive 3D photo zc edo owning a Scorpion. You can also enjoy the convenience 
collection by GAF includ- 4“ of setting down at a secluded campsite, fast crosstown 
ed with the Scorpion E trips, or no-traffic-light commuting. 
* Evaluation package. Vertical mobility makes the Scor- 
Don't miss it. pion helicopter the most extra- 
(viewer included) ordinary transportation you'll 
ever own. 


lease se ehe eck Batone lection and full- 


| Send for the colorful illustrated evaluation B color - Ev aluation Package 
| package. Over 50 pages of exciting m EBGIGSSd is $15 00 ($20.00 Foreign) 
7 photos, diagrams, charts and information a : y on S AeErc sel G 
especially prepared to assist you in 3 Charge to [] MasterCharge L] VISA 
ZEE evaluating the Scorpion. Contains: specifi- — ————— 
7^ . cations ® design and construction features fi WACO) (Exp. Date) 
* 4& * operational and cost comparisons * The | —— ———— — 
RotorWay Story, an extensive commentary m (Signature) 
on RotorWay and the history and. B Name —— - ——— —— 
development of helicopters * glossary of B. Address m 
terms * synopsis of helicopter theory © a x 
principles of flight è three view drawings ° g OE MB LL p.c 
| price list * large 17 x 22 full-color poster. RS 5 se deci TING. Si d 
" 4600S 5. 1-10 AS 5204 


SR See Ree 


14805 S. Interstate 10 © Pause Arizona 85284 | 
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Wherever you go— whatever direction your kind Force is some bad bunch. Big and tough and 
of fun takes you, the Brute Force will get you mean. With such features as Massive Girder 
there. In style. Beam suspension (2WD models), computer- 
Maybe it'll be one of the exciting and popular matched brakes, and 4-wheel drive (available on 
Pickups, Blazer, and Suburban). The 


Chevy Stepside Sport or Fleetside 
pickups. Maybe it'll be the brilliant- Brute Force is right there when the 
Y colored Chevy Van Sport or the | [71 going gets tough. 

rugged Blazer with available 4WD. | Chevy Brute Force. Tough on or 


hate whichever, the Brute off the road. 


] 


[cue TRUCKS 


BUILT TO STAY TOUGH. 


Introducing veh Lights. 


The first low ‘tar’cigarette good enough - 


to be called e d 


LOW TAR: ENRICHED TOBACCO | 


Available in Kings and 1005s. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


9 mg. "tar", 0.8 mq. nicotine av. per cigarette by FTC method. 


